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Prepared by c G T  
INTRODUCTION 

This report lists observations of Satellite 1959 Eta from its launching on September 18, 
1959 through December 31, 1959; and of Satellite 1959 Iota from its launching on October 13, I 
1959 through December 31, 1959. 

The report also includes 1959 addenda to observations of Satellites 1958 01 and 1958 132; 
and 1959 corrigenda for Satellites 1958 81, 1958 62, and 1959 ai. 

Minitrack and Doppler data received by SA0 for these months are not included. The 
observations listed include those from the Smithsonian Baker-Nunn camera stations, Moonwatch 
teams, U. S. and foreign observatories, military installations, Phototrack stations, and mis- 
cellaneous observers. A number of observations have been received from Project Space Track 
of the Air Force Cambridge Research Center, under an arrangement involving an exchange of 
observations of artificial earth satellites. 

Units - 
The date given lists the month and day of the observation; the time (U. T.) is given in 

hours, minutes, and seconds; right ascension is in hours, minutes, and seconds; declination, 
azimuth, and altitude are in degrees, minutes, and seconds; azimuth is measured from north 
through east; the mnge is in meters. 

2 An explanation of the index code appears in Special Report No. 23 , which includes 
indices for time precision, position precision, coordinate system and refraction correction, 
equator and equinox of reference, and type of instrumentation. 

' Administrative Assistant, Computations Division, Smithsonian Astrophysical 
Observatory. 

Copies of the explanation are available upon request. 
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1959 ETA 

005 NO S T A T I O N  STA NO 
non I 3  TOKVO-RN I JAPAN 9005 
o n n 1 4  TOKYO-BPI. JAPAN 
001115 T O K Y O - R N .  JAPAN 

00027  S A N  FERNANDO-RN, 5 ~ .  

00070  JUPITER-EN. F L A .  

00022 JUPITER-EN, FLA.  
OOOOI DAYTON. onio 

00026  SAN FFPNANnO-RN, S P .  

00028 SAN FERNANDO-BNI SP. 

00021 J U P I I E R - E N .  FLA. 

on0112 o * v i n N .  OHIO 
00039  C H l h A  LAKE,  CAL. 
00023 ORGAh PASS-Hh.  N.M. 
n0O24 ORGAN DASS-RN. N.M. 
00069 A I  R~IOIUFRI?IJF. N-M. 
00003  ALBUQIJEROUE. N.M. 
00025 ORGAN PASS-BNI N.M. 
00070 ALEUQUEROUE, N.M. 
00016  M A U I - E N ,  H A W A I I  
ir00i7 uAiii-B;i, 
00010 MAUI-EN,  H A W A I I  
00032  SAN FERNANDO-BNI SP.  
00033  SAN FERNANDO-BNI SP. 
00034  SAN FERNANDO-RN. SP. 

00040  C H I N A  LAKE,  CAL. 
00010 ORGAN PASS-EN, N.M. 
00005 ALEUOUEROUE. N.M. 
00333  ALBUOUERQUEi N.M. 
0 0 0 1 1  ORGAN PASS-BNv N.M. 
00012  ORGAN PASS-BN. N.M. 
00004 DALLAS. TEXAS 
00029  MAUI-EN,  H A W A I I  
00030 MAUI-BN.  H A W A I I  
0 0 0 3 1  MAUI-BN,  H A W A I I  
0 0 0 4 1  IOKYO-BNv JAPAN 
00040  TVKYO-BNv JAPAN 
00049  10KYO-ENo JAPAN 
00002  SHIRAL-BNe I R A N  
00083 SHIRAZ-BNI  I R A N  
000114 SHIRAZ-BNs I R A N  

00006 FORT R E L V O I R I  VA. 

00009  ALBUOUEROIJE 1 N.M. 
00115  ALBUOUEROUE. NmMe 
00116  ALBUOUEROUE, N.M. 
0 0 0 0 1  DALLAS,  TEXAS 
00000 C l N C l N N A I l r  OHIO 
00035 MAUI-BNv H A W A I I  

no041  CHINA LAKE.  C A L .  

on036 MAUI-UN, HAWAII 
no037 MAUI-ON, HAWAII 

00046 KASHIWAEARA. JAPAN 

00030 MAUI-BNI  H A W A I I  
00045 TOKYO-BNg JAPAN 

00123  SHIRAZ-BN,  I R A N  
00122  S H I R A Z - R N +  I R A N  
00042  SAN FERNANDO-EN. SP.  
00043  SAN FERNANDO-EN. SP. 
00044  SAN FERNANDO-RN. SP.  

00090  ROCHESTER, N.Y. 
00054  ORGAN PASS-RN, N.M. 
00050  ALEUQUERQUEI N.M. 
00117 ALEUOUEROUE, N.M. 
OOllR ALEUQUEROUEI N.M. 

0 0 0 5 1  FT.WORTH, TEXAS 
00052  DALLAS, TEXAS 

00057  OAYTONI OHIO 

00053  CHATTANOOGAi TENN. 
00063 SAN FERNANDO-BN+ SP. 

on055 ORGAN PASS-BN.  N.M. 

00056 ORGAN PASS-ON.  N.M. 

n o l i 4  CINCINNATI, onio 

00064 S A N  FERNANDO-RN. S P .  
no065 S A N  FERNANDO-EN, SP. 

00660 
0 0 0 6 1  
00312  

00059  
00091 

0 0 3 1 1  

00072  

nonbz  

00066  
no058 
00320  
0 0 3 1 4  
00560  
00315 
nnn74 
1 3 0 ~ 7  
no279  

ORGAN PASS-BNI N.M. 
ORGAN P4SS-BNt  N.M. 
ALBUQUEROUE I N.M. 
ALAMOGOROO, N.M. 
Fl .WORTH, TEXA5 
DALLAS,  TEXAS 
ORGAN PASS-BNI N.M. 

NORTH CANION,  O H I O  
CINCINNATI.  onio 
R l L O X l .  M 1 5 5 .  
CHATTAYOOGA. TFNN. 
I E R R E  HAIJTEI IND. 
CHICAGO. I L L .  
B A R T L E S V I L L E ,  OKLA. 
SPCRAMFNTO, C A L .  
5AY J O S E  e CAL e 

SACRAMCNTO, CAL. 

9005 
9 0 0 5  
100" 
900't 
9 0 ~ 4  

9 0 1 0  
9010 

8557 
0557 
0 0 9 8  
9001 
9001 
nI03 

9 0 0 1  
0103 
9012 

9012 

9010 

no4 1 

--.. 
7"IL 

9004 
9004 
9004 

0090 
9001 
0534 
8'34 
9 0 0 1  
9001 
0129 
9012 
9012 
9012 
9005 
9005 
9005 
9008 
9008 
9008 

0077 
0098 
0103 
85?4 
0534 
0129 
8555 
9012 
9012 
9012 
9012 
9005 
0222 
9000 
9008 
9004 
9004 
9 0 0 4  

0047 
9001 

8534 
0534 

0103 

9001 
0 1 3 9  
0129 
9001 
8557 
0555 
0062 

1004 
9004 

9004 

9001 
9001 
0103 
0102 
01 39 
0129 
9001 
6555 
8544 
noon 
0062 
8127 
8577 
0126 
8 5 1 1  
01'4 
R 5 1 7  

DATE 

9 18 
9 18 
Q 18 
9 18 
9 18 

9 19 
9 19  
9 19 
9 19 
9 19 
9 19  
9 19 
9 19 
9 19 
9 19 
9 19  
9 19 
9 19 
i 1 9  
9 19 
9 19 
9 19 
9 19 

9 20  
9 2 0  
9 20  
9 2 0  
9 2 0  
9 20  
9 20  
9 2 0  
9 20  
9 2 0  
9 2 0  
9 20  
9 2 0  
9 10 
9 2 0  
9 20  

9 2 1  
9 2 1  
9 21  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 7 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  
9 2 1  

9 22  
9 22 
9 ?2 
9 22 
9 22  
9 22 
9 22 
9 22 
9 22 
9 22 
9 22 
9 22  
9 22 
9 22  
9 22 

9 23  
9 23 
9 23 
9 23 
9 23 
9 7 9  
9 23 
0 7 3  
9 23 
9 23 
9 '73 
1 23 
9 23 
9 23 
V 23 
9 2 1  
9 23 

9 l a  
T I M E  

9 31 19.40 
9 31 29.00 
9 11 33.80 

20 24 21.50 
20  24 50.30 
20  24 55.10 

0 41  23.32 

0 41 31.32 
0 43 40.0 
0 45 02.5 
2 49 57.A 
2 52 23.90 

n 41 27.32 

2 52 h4.40 
? '3 ? A  
2 53 25 .0  
2 53 29.20 
2 53 41.7- 
7 16 21.94 
i i b  23.34 
7 16 39.23 

20 14 50.10 
20  14 54.00 
20 1 5  02.10 

2 41 06.3 
2 43 39.60 
2 44 38.4 
2 45 00.0 
2 45 12.30 
2 46 40.30 
2 4 1  10.7 
7 01 58.10 
1 08 06.15 
1 08 08.75 

1 1  27 37.40 
11 2 1  56.50 
11 20 06.10 
15  43 41.04 
15 44 21117 
15 45 11.06 

0 34 5 6  
i 32 10.8 
2 35  39.2 
2 3'1 49.1 
2 36 10.2 
2 38 24.4 
2 39 50 
6 58 44137 
6 59 02.59 
6 59 42.40 
6 59 50.39 

11 1 9  51.40 
11 20 02 
15 36 37.96 
15 36  49.05 
19  56 54.40 
19 5 1  13060 
19 57 23.20 

7 2 6  45.2 
2 27 11.4 
2 27 23.20 
2 29 22 
2 19 32.5 
2 29 36.10 
2 30 54.1 
2 31 06 
2 34 25 

19 4a 3 9 . 4 0  

19 40 43.00 
19 48 38-10 

2 I3 47.20 
2 I 1  03.10 
2 11  45.2 
2 I7 55 
2 20 13 
2 20 33.5 
2 20 ? 1 . 7 0  
2 21 41 
2 22 79 
2 27 41 
2 22 59 
2 iJ 05.9 
2 2 3  11.3 
2 2 7  IO 
4 3 2  45.b 

7 1  19  18 
21 27 00 
7 1  30 0 8  
20 23 3 0  
20 58 42  
21 0 4  18 

19 19 30 
1 9  23 41 
19 30 30 

18 20 00 
18 41 2 9  

1 9  32 3 6  
19 33 36 

16  3 1  42  
i 6  33 42 
16 49 I 6  
19  32 4 0  
19 38 0 6  
19  46 12 

10 25 40 
19  34 24  
19  59 00 
20 14 4 2  
22 09 30 
20  15 00 
17 0 9  36 
17 23 54 
17  2 1  12  
10  12 12 
18  30 Ob 
18 40 12  
I 9  01 00 
19 53  0 6  
20  48 5 4  

1 9  35  12  
1 9  58 12 
20  07 00 
10 49 36 
1 6  4 7  42 
1 1  11  24  
18 41 00 
19 08 4 8  
19 2 4  0 6  
20 37 
2 1  0 9  24 
2 1  22 30 
$ 9  &6 30 
19 35  h a  
19 9 6  24 

19 04 
I 8  OR 54 

19  22 00 
1 4  56 00 
20 03 5 4  

20 05 40 
22 37 3 6  
18 5 5  30 
19 06 12 

19 48 3 6  
19 53 24 
19 5 8  30 

I 6  I 8  24 
18 28 30 

19 54 30 
22 25 00 
1 8  37 0 6  
18 54 30 

20  40 15 
20 3 8  

2 0  32 06 

DECL. 
1 10 
1 38 
1 4 7  
7 12 
7 58 
8 0 2  

36 07 
36 10  
36 3 1  

11 17 
19 00 

10 24  
22 16 

67 4 7  
6a "7 
7 1  0 2  

8 4 7  
0 5 1  
9 13 

21 01 
13 48 
14 3 6  
26 4 0  
26 37 
32 00 
7 3  35 
74 00 
14 ?5 
15 32 
16  3 0  
17 01 
32 30 
36 5 9  
35 '19 

16  12  
17 18 
33 13 

4 24  
68  5 9  
7 1  4 7  
7 1  32 
70  23 
20 16  

3 1  22 
37 0 6  
13 42 
14 13 
14  17 

- 6 06 
25 10 

I 8  45 
19 36 
30 3 1  

34 3 0  
27 23 

3 19 
5 57 

16 30  
16 4 0  
16 43 

16 29 
28 4 4  

2 6  on 

34 55 
2 8  32 
1 36 
1 45 

4 2 1  - 1 4 0  

9 1 0  

AZ l M U l H  

150 
150 
100 00 

!ne 

166 

100 00 

180 
100 00 
180 

100 

348 00 

180 

1RO 
180 

0 

0 00 
180 

180 
180 00 
I R O  

9LT I TUDE RANGE INDEX 
434013 

19  24 
26 24 
5 3  03 00 

6' 36 

66  00 

56 51 00 

28 
6 0  12 
7 1  24 

74 12 

20  05 

84 

75 48 
86 54 
8 8  

12  15 00 
82 

55 30 
6 1  17 
67 24 

434013 
434013 
434013 
434013 
434013 

434013 
434013 
434013  
845301  
845301  
641302 
434013 
434013 
e + 5 ? = 2  
045001  
434013 
845302 
434013 

434013 
434013 
434013 
434013 

641302 
434013 
845001  
845001  
434013 
434013 
845001  
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 

845301  
641302 
845302 
845001  
045001  
845001  
845001  
434013 
434013 
434013 
434013 
434013 
845001  
434013 
434013 
434013 
434013 
434013 

845001 
434013 
845302 
845001  
845001 
434013 
845301  
845001  
434013 
043001 
045001  
045301  
434013 
434013 
434013 

434013 
434013 
U45302 
845302 
845301  
845001  
434013 
845001  
845001  
845301  
045301  
845001  
845009 
845301 
641301  
045301  
641011  
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1959 ETA 

O R S  NO STA 1 I ON 
0031h CHINA LAKE, C A I .  
oon.3: 1.:*iii - i \ ; < ,  HA.v'a I i 
nones, MAUI - B N ,  HAWP I I 
none7 MAIII-HN. HAWAII 

000.15 ORGAN PASS-RN, N .Y .  

no073 NORTH r A N i o N .  nnin 

00092 ALANOGOROO. N.M. 
00016 ORGAN PASS-llPIr N.M. 

. 
onofl9 R O C H E C . T E R .  r4.Y. 
00319 T E R R E  tIAilTfl I N D .  
00077 OLIFANTSFNTN-HNIS.4F 
00018 01 lFRNTSFNTN-BN,S.AF 
00079 OLIFANTSFNIN-BN.S.AF 
00088 WALNUT CREEK, CAL. 
00097 SACRAMENTOI CAL. 
00270 WALNUT CREEK. CAL. 
00096 W H I T T I E R ,  CAL. 
00108 MA!II-BN. H A W A I I  
00109 MAUI-AN,  H A W A I I  
00110 MAUI-ON,  HAWAl I 
00080 AREOUIPA-RNI PERU 
00081 AHEOUIPA-AN, PERU 
00093 N A l N l  TAL-l3N, I N D I A  
00094 N A l N l  TAL-DN. I N D I A  
00095 N A I N I  TAL-BN, I N D I A  
00105 SAN FEHNANDO-ON* SP. 
O O l O h  5AN FERNANDO-HN, S P .  
00107 SAN FERNANDO-RN. SP. 

00098 ALBu0!iEROUEr N.M. 
00101 ALBUQllERQUEr N.M. 
00119 ALAMO(iORD0~ N.M. 
00280 ALEIJOUERQUE, N . M .  
00321 CHATTANOOGAi TENN. 

00102 O L I F N I S F N I N - 8 N ,  S.AF 
00373 P A E T O R l A i  SsAFR. 
00103 OLIFNTSFNTN-BNI  S.AF 
00104 OLIFNTSFNTN-BN,  S .AF 
00099 WALNUT CREEkr CAL. 
00202 WALNUT CREEL, CAL. 
00201 WALNUT CREEK, CAL. 
00137 W t i I l T I E R - C v  CAL.  
00310 C H I N A  LAkE, CAL. 
00120 AREQUIPA-ON. P t R U  
00121 AREQUIPA-BN, PERU 
00159 N A l N l  TAL-IINt I N D I A  

00161 N A I N I  TAL-RN. I N D I A  
00156 S I N  FERNANDO-ON, SP.  
00157 SAN FERNANDO-HN. SP. 
00150 SAN FERNANDO-BN. 5 P .  

00323 ALBIJDIJEROIJF. N.M. 
00141 ALBLJOUCRUUE, N.M. 
00324 ALBUQUERQUEt N.M. 
00292 ROCHESTER. N.V. 
00142 ROCHESTERI N.Y. 
00293 ROCtIESTEKI N.Y. 
00136 NORTH CARiON 01i10 
00322 CHAITANOOGA. TENN. 
00148 O L I F A N T S F N l N - O N 9 S . 4 F  
00283 WAL.NII1 C R E E K ,  C4L.  
0 0 1 4 0  SACRAMENTO, CAL.  

00135 WHITTIER-01 CAL.  
00139 CHINA LAKE. CAL. 
00173 V.  DOLORES-BN. ARG. 
00166 AREQUIPA-ON, PERU 
00162 N A I N I  TAL-RNI I N O l A  
00163 N A l N l  TAL-AN. I N D I A  
00464 S H I R A Z - 8 N ,  I R A N  
00465 SHIRAZ-EN.  I R A N  
00152 SAN FERNANDO-BN. SP. 
00153 SAN FERNANDO-HN. SP. 
001k9 WOOMERA-BNv AUSTR. 
00150 WOOMERA-RN, A U S l R .  
00155 SPIN FERNAIIDO-AN, S P .  
00154 SAN FERNANDf)-BN. 5P.  

00114 D A L L A S ,  T E X A S  
00167 J U P I T E R - H N .  FL.4. 
O O l b 0  J U P I T E R - O N ,  F L A .  
00144 0LIFANTSFNTN-BNqS.PF 
00 1 4  5 01. I FAN T S F  NT N- 0 N 9 5. A F 
00289 WALNUT CRECK. CAL. 
00133 WALNUT C H E E K ,  CAL. 
00131 SACRPMENlCi C A L .  

00132 SAN JOLC, CAL. 

00174 MALII-RNI I I A k A l  I 
0 0 1 7 5  MAUI-RN.  HAYAl  I 

o o i o n  CINCINNAII~ onio 

00160 NAINI TAL-nri. INDIA 

001311 WALNIJT C R E E K ,  CAL. 

002a0 S A C R A M E N T O ,  t n i . .  

no290 c i i i t i d  L A K E .  CAI.. 

00171 V .  D o L o ~ t r i - ~ r ~ ,  A R C . .  

STA N J  
GO911 
Y l I I C  
9 0 1 7  
9012 

7001 
OlC7 
000 1 
n 5 3 6  
n0'+7 
8 1 7 1  
90P2 
9002 
9 0 0 2  
8535 
8517 
8 5 3 5  
8566 
9012 
9012 
9012 

9007 
9006 
9006 
9006 
9004 
9004 
9004 

8534 
0103 
0102 
8 5 3 4  
0062 
E 5 5 5  
9002 
0405 
9002 
9002 
8535 
8556 
8535 
8558 
0098 
9007 
9007 
9006 
9006 

9007 

9086 
9004 
9004 
900G 

8534 

8534 

0047 
004 7 
0053 

0103 

00s 7 

on62 
yon? 
R53', 
8517 
8 5 3 5  
0566 
0098 
901  1 
9007 
9006 
9006 
9008 
9008 
900* 

9003 
900 1 
voo4 
9004 

0 1 ? 7  
9010 
9010 

90C2 
8 5 3 5  

8 5 1 7  
H b 1 7  
0114 
0 0 <a I\ 
n n l l  
9 1) 1 <- 
0 0 1  I 

9006 

9002 

n m  

@ATE 
9 2 3  
Y I 3  
9 ?3  
9 23 

9 24 
9 24 
9 24 
? 29 
9 2 4  
9 24 

T I I I E  R e  A. DECL. 
4 3 3  13.3 
h 40 L>.48 Ib 1 1  1 1  0" 1 0  
6 41 3 1 ~ 1 ~  I7 5 1  Oh 73 no 
6 ' 1 3  14.64 2 3  I O  48 74 32 

2 0? 21.10 1 5  7 5  30 1 1  43  
2 nil 57  

7 IC. I h . 6  71, 3' 22 6 on 
9 24 2 G l  S'.40 
9 2 4  2 48 25.60 
9 24 2 49 42.70 
9 24 4 23 51.8 
9 24 4 23 53.1 
9 24 4 24 10.6 
9 24 4 24 50.6 
9 74 6 33 07.23 
9 24 h 33 36.10 
9 24 6 1 4  2 3 - 7 8  
9 24 9 16 49.31 
9 24 9 10 41.96 
9 24 1 5  43  57.00 
9 24 1 5  44 59.00 
9 24 1 5  4 5  31.00 
9 7 4  1 9  2 1  10.10 
9 24 1 9  30 17.30 
9 24 19 32 51.20 

1 2 5  1 5 1  42.4 
9 25 1 57 43.9 
9 I 5  1 5 9  5 0  
9 15 2 00 06.0 
9 25  2 02 00 
9 25  2 06 05 
9 2 5  2 36 23.00 
9 25  2 39 02.3 
9 25  2 39 18.90 
9 2 5  2 42 12.20 
9 25  4 1 4  4 8 . 8  
9 25  4 14 51.8 
9 25 4 15 21.0 
9 25  4 15 57.4 
9 25 4 16 01.2 
9 25  Y 07 27.65 

7 5  1 5  n4 52.43 
9 7 5  9 10 30.5) 

9 25  1 5  06 28.07 
9 25  1 5  Oh 5 3 . 0 7  
9 25 19 15 01.60 
9 25  1 9  20 30.30 
9 25  19 25 54.60 

9 26 1 50  37.0 
9 26 1 50 3R.5 
9 26 I 51 12.0 
9 26  1 56  01.8 
9 7h 1 5 h  17.4 
9 26 1 5 6  45.0 
9 76 1 57 33 
9 2 5  2 07  58 
9 26 2 30 2 4 - 4 0  
9 26 4 C5 49.6 
9 26 k 05 56.3 
9 26 4 Oh 15.2 
9 26 4 06 58.6 
9 76 4 07  04.7 
9 26 9 02 25-87  
9 26 9 02 56.54 
9 26 14 55 38.70 
9 26 I 4  58 07.77 
9 26 1 7  08 32.76 
9 26 17  00  58.32 
9 26 1 1  I O  57.40 
9 2 6  19 12 39.90 
9 26 19 51 O0.hl 
9 2 6  19 56 26.66 
7 2h 2 1  Zh 01.10 
9 26 21 26 45.10 

9 27 I 41. 4 0 . 1  
9 27 I 46 07.39 

4 0 1  36  - 3 I ?  
5 32 54  - 9 4 0  
6 57 30 - 1 8  23 

20 3 1  4 5  1 3  0 6  
20  23 3 s  1 0  23 
2 0  53  45 I 2  24 

1 9  19 1 2  1 5  00 
2 0  46 30 7 5  50  
2 3  01 00 7 3  01  

3 1 4  4 8  -42 4 3  
7 47 3 6  -51 40 

18 03 1 2  4 5  24 
1 9  37 0 6  5 0  20  
2 0  24 36 5 1  08 
1 5  31 5 4  6 14 
1 9  7 1  36 19 4 5  
2 1  47 2 4  17 20  

19 04 4 0  2 4  00 

19 26 00 24  24 

10 4 1  00 6 40 
1 44  42 1 4  52 

5 0 5  1 2  - 1 1  17 
8 In 4 8  -25  22 

A %  I M ( ! T H  ALT I TUDE RANGE INDEX 
2 2 1  2 0  24 71 24 6 4 1 3 0 2  

434013 
434013 
434013 

434013 
180 8 8  I2 045302 

434013 
641001 
845002 
845001 

180 00 0 5  4 0  

180 7 9  12 
180 8 9  18 

180 E4 

0 24 7 2  4 0  

2 0  19 30 1 3  57  
20  2 1  40 14 05  
20  55 00 1 2  50  

180 00 8 5  0 6  
180 on 7 5  38 24 

2 0 5  48 -40 4 7  
7 1 3  00 -56 00 

1 7  59 00 44 76 
2 0  10 54 4 9  2 8  
10 52 4 1  4 9  0 8  
1 5  4 5  4 2  9 5h 
1 8  3 0  3 6  2 0  30 
2 3  07  30 1 2  06 

18 59 1 2  25  15 

19 1 0  1 2  i 5  45  
l e  4 3  - 1 12 
I O  5 3  - 2 12 
1 9  1 3  - 3 36  
7 0  26 - o 08 

4 5 1  06 - 1 5  00 
10  1 3  1 5  1 4  30 
2 0  IC I 8  1 1  4 R  
20  39 4 5  1 3  34 

1 8 0  B O  12 

i 8 n  82 

1 8 0  00 84 4 2  
180 00 7 5  19 4 8  

5 2 4  18 - 1 1 1  
8 55 30 -53  28 

17  47 30 42  54 
21 04 48 46 47 
1 9  2 9  24  43 38 
20  07  4 8  43 9 1  
18 13 24  2 1  I 6  
19 37 1 2  22 I 3  

1 59 3 6  7 20 
5 39 Oh -17  11 

1 7  3L 00 1 3  19  
17 2 3  0 6  1 3  22 

1 9  43 45 3 5  41% 
1 6  54  47 4 3  32  

9 27 1 4~ i 5 , i i  20 71 3 6  5 4  2 1  
9 27 2 21 18.60 4 I 5  30 - 1 6  50  
9 2 1  7 21  46.67 5 01 3 0  -21 36  
9 7 7  I 56  50.2 
9 2 1  3 h 6  5 4 . 7  

20 00 4 2  t r  45  
70 I 1  4 5  11) 4L 

9 27 3 ~h i 6 ; i  
9 27 3 5 h  5 7 . 7  20 Ob 4R 12 I 2  

23 4 h  411 T5 5 0  
2 3  34  36  6 3  I h  

5 46 5 4  - 6 10 

434013 
434013 
434013 
845001 
641001 
845001 
8 4 5 3 0 1  
434013 
4 3 4 0 1 3  
434013 
434023 
434023 
434013 
434013 
4 3 4 0 1 3  
434013 
43h013 
434013 

845001 
845302 
8 4 5 3 0 2  
845001 
845301 
845001 
4 3 4 0 1 3  
8 4 5 3 0 1  
4 340 13 
434023 
045001 
845001 
845001 
045301 
641302 
234023 
434023 
434013 
434013 
434013 
434013 
434013  
434013 

845001 
845302 
045001 
845002 
845002 
845002 
8 4 5 0 0 1  
045301 
434013 
845001 
641001 
845001 
845301 
641302 
4 3 40 I 3  
4 3 4 0 2 3  
434013 
434013 
4 3 4 0 1 3  
4 3 4 0 13 
4 3 4 0 1 3  
434013 
434013 
434013 
434013 
434013 

845001 
434013 
434013 
434013 
434013 
845001 
845001 
b41301 
641011 
845301 
6 4 1 3 0 2  
4 3 4 0 1 3  
4 3 4 0 1 3  
434013 

- 3  



1959 E T A  

085  NU S T A T I O N  STA NO DATE TIME R. A. OECL. A Z I M U T H  A L T I T U D E  RANGE I N D E X  
00165 
00172 
00493 
00178 
00119 
00180 
00164 
00151 

00169 
00284 
00285 
00130 
00286 
00287 
8>cj;i; 
00461 
00294 
00176 
00295 
00177 
00170 
00146 
00147 
00194 
00351 
00291 
00143 

AREOUIPA-RNI PERU 
V. DOLORES-BN. ARG. 
K A G O W I M A .  JAPAN 
K A G O i l l I U A ~  JAPAN 
TOKYO-BNI )APAN 
TOKYO-BN JAPAN 
N A l N l  TbL-EN*  I N D I A  
UUOMERA-ON. AUSiR.  

J U P l  TER-EN, F L A .  
S T .  L O U I S 9  MOO 
ST. L O U I S I  MO. 
ST. L O U I S +  MO. 
ST. L O U I S r  MO. 

D A Y T O N ,  onro 
N. CANTON, O H I O  
N. CANTON, O H I O  
J U P I T E R - B N .  FLA.  
O L I F A N T S F N T N - B N * S . A F  
O L I F A N l S F N T N - B N + S . A F  
SACRAMENTO, CAL. 
WALNUT CREEK, CAL. 
C H I N A  L A K t .  CAL. 
ORGAN PASS-BNI N.M. 

00189 M A U I - E N ,  H A W A I I  
00190 MAUI-BNI  H A W A I I  
00191 MAUl-ON,  H A W A I I  
00492 KAGOSHIMAI JAPAN 
00101 N A l N l  TAL-BNv I N D I A  
00188 N A l N l  TAL-BNe lNOlA 
00182 WOOMERA-8Nv AUSTR. 
00183 WOOHERA-BNI AUSTR. 
00184 WOOMERA-BN, AULTR. 
001115 S I N  FERNANDO-BN, SPI  
00186 SAN FERNANDO-BNs SP. 

00359 
00196 
00296 
00192 
00193 
00198 
00199 
00297 
00197 
00335 
00336 
00360 
00298 
00181 
00195 
00210 
0021 1 
00246 
00245 
00206 
00207 

00209 
nnznn 

TERRE HAUTE. I N D .  
N. CANTON,  onio 
N. CANTON,  onlo 
Z T A T E  rm..  PA. _ .  
ROCHESTER, N.Y. 
OLIFNTSFNTN-BN.  S.AF 
OLIFNTSFNTN-BN.  S.AF 
SACRAMENTO, CAL. 
~ A C R A M E N T O I  CAL. 
WALNUT CREEK, CAL. 
WALNUT CREEK. CAL. 
C H I N A  LAKE,  CAL. 
SACRAMENTO, CAL. 
ORGAN PASS-BN. N.M. 
AREQUIPA-BNI PERU 
N A I N I  TAL-EN. I N D I A  
N A I N I  TAL-YN, I N D I A  
S H I R A Z - B N I  I R A N  
SHIRAZ-RNI  I R A N  
WOOMERA-BNv AUSTR. 
WOOMERA-HN. AUSTR. 
=.AN FFRNANOO-HN, 5P.  
\AN FERNANDO-BNI SP. 

nnznn DALLAS.  T E X A S  ... - 
00212 S T .  L O U I S .  MO. 
00204 O L I F N T S F N T N - B N +  S.AF 
00205 O L I F N T S F N T N - B N I  5 - A F  
00201 ORGAN PASS-BN, N.M. 
0 0 3 3 9  SACRAMENTO+ CAL. 
00213 SACRAMENTO, CAL. 
00337 kALNUT CREEK. CAL. 
00340 SACRAMENTO* CAL. 
00361 C H I N A  L A K E ,  C A L .  
00338 WALNUT CREEK. CAL. 
00202 ORGAN PASS-BN. N.M. 
00203 ORGAN PASS-BNI N.M. 
00238 M A U I - E N ,  H A W A I I  
00239 MAUI-BNI  H A W A I I  
00240 H A U I - B N ,  H A W A I I  
0021'4 TOKYO-BN, JAPAN 
00220 TOKYO-BN. JAPAN 
00221 N A I N I  TAL-", I N D I A  
00222 N A l N l  I A L - Y N .  I N D I A  
00241 S H I R A Z - B N ,  I R A N  
00248 Sr( lRAZ-BN.  I R A N  
00249 SHIRAZ-BNe I R A N  
00215 WOOMERA-UNI AUSTR. 
00216 WOOMERA-bNv AUSTR. 
00217 5 A N  FERNANDO-BN, S P .  
OOZI8 SAN FLHNANO@-BN+ SP. 

00370 T E R R C  HAUTE,  I N O .  
3 0 2 2 5  J ' I P I T E 9 - P Y .  F L A .  
OC22b J I J P I T t R - B N .  F L A .  

9001 
9011 
0218 
0218 
9005 
9005 
9006 
90G3 

9010 
0140 
0140 
0140 
0140 
0140 

8517 
8551 
8557 
8572 
0536 
9010 
9002 
9002 
8511 
8556 
0098 
9001 
9012 
9012 
9012 
0210 
9006 
9006 
9003 
9003 
9003 
9004 
9004 

1127 
0536 
8536 
0060 
0047 
9002 
9002 
8517 
8517 
8556 
8556 
0098 
8517 
9001 
9007 
9006 
9006 
9008 
9008 
9003 
9003 
9004 
9004 

0129 
0140 
9002 
9002 
9001 
8511 
8511 
8556 
0517 
0098 
0535 
9001 
9001 
9012 
9012 
9012 
9005 
9005 
9006 
9006 
PO08 
9008 
9008 
9003 
9003 
9004 
9004 

8127 
9010 
9010 

ai27 

9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 

9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

0 

27 
21 
27 
27 
27 
27 
27 
21 

2 8  
2 8  
28 
20 
2 0  ;: 
28 
28 
28 
20 
28 
28 
28 
28 
28 
28 
28 
z e  

9 28 
9 28 
9 28 
9 28 
9 28 
9 28 
9 28 
9 28 
9 28 
9 28 
9 28 

9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 29 
9 79 
9 29 

9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 3Cl 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 
9 30 

10 01 
10 01 
10 01 

8 53 41.90 
8 53 56.64 
10 24 35 
10 24 45 
10 26 59.70 
10 29 31.40 
14 44 24.48 
19 45 08.71 

1 35 11.00 
1 36 41 
1 36 47 
1 37 03 

1 37 24 
1 37 10 

i 5 s  i6.i 
1 38 31.2 
1 39 13.5 
1 39 51.1 
1 39 54.3 
1 39 55 
1 39 56.00 
2 12 32.80 
2 15 30.70 
3 41 54.1 
3 47 58.1 
3 49 06.8 
3 5a 00.00 
5 5 5  i6.20 
5 50 25.29 
5 58 55.43 
10 15 IO 
14 36 12030 
14 36 41.79 

19 36 24.02 
19 39 34.37 

19 33 3 3 . u  

21 07 09.60 
21 12 00.00 

1 20 12.4 
1 30 51.1 
1 31 01 
1 31 56 
1 32 18.5 
2 03 15.70 
2 06 44.80 
3 38 49.5 
3 38 51.3 
3 39 02.4 
3 39 07.2 
3 40 05.7 
3 41 21.1 
3 42 45.20 
8 33 32.90 
14 25 12.01 
14 33 26.38 
16 42 1 7 - 1 0  
16 42 45.17 
19 27 35.69 
19 30 28.97 

21 03 07.10 

1 17 16.5 
1 10 36.3 

70 59 01.1n 

1 55 27.10 
1 51 54.30 
3 28 11.70 
3 29 35.1 
3 29 57.0 
3 30 04.2 
3 30 38.0 
3 31 03.3 
3 31 48.2 
3 34 31.60 
3 34 45.10 
5 35 08.83 
5 40 22.85 
5 43 09.89 
8 58 49.60 
9 00 25.90 
14 20 01.06 

16 32 25.42 
16 3 3  32.12 
16 34 18.78 
19 18 42.15 
19 21 45.76 
20 47 54.10 
20 5 c  15.50 

1 1 1  06.9 
1 13 44.03 
1 13 52.83 

14 21 2e.50 

8 
4 
19 
19 
20 
22 
16 
4 

16 
19 
19 
19 
19 
i 9  
2 1  
20 

21 
20 
20 
19 
4 
8 

20 

18 

41 00 -57 31 
08 18 3 53 
4 3  40 06 
54 40 
59 12 23 07 
3 1  06  13 50 
25 36 34 34 
59 00 -17 03 

08 40 36 5R 
18 18 14 27 
21 18 14 20 
34 48 13 45 
41 36 14 06 
5 9  00 13 30 
ij i i  6 i8 
25 30 1 51 

00 3 1 1  
28 - 2  
33 - a 42 
53 30 5 2  09 
1 1  0 6  -22 30 
21 12 -32 13 

12 00 14 42 

45 00 26 18 
I 6  52 16 
21 44 12 
22 32 18 
19 47 
16 12 12 
16 43 24 
1 39 24 
5 03 18 

16 44 2s 
19 32 12 

20 02 47 
20 30 
20 35 

20 54 

n 48  12 

3 05 18 
8 27 42 
19 53 36 

20 I 1  30 
20 17 30 

21 58 24 
2 0  11 12 
3 11 42 
16 27 42 
23 IO 06 
20 16 24 
20 50 54 
5 03 48 
8 44 12 
17 07 18 
19 35 18 

19 22 00 
19 19 00 
5 02 00 
8 38 12 
16 3 1  36 
19 41 36 

20 I2 12 
20 31 18 

21 35 45 
20 34 30 
20 53 36 
15 49 00 
21 23 36 
0 04 36 

18 59 42 
io 16 1; 
18 30 48 
19 53 54 
19 17 24 
20 29 30 
21 22 06 
4 54 11 
B 56 48 
16 24 42 
20 29 06 

19 57 31 
2 0  48 48 
20 56 0 6  

62 08 
67 49 
65 24 
40 
34 13 
37 29 
-1 ii 

-20 54 
- 2 6  05 
14 02 
7 17 

8 27 - 0 24 - 0 24 
- 9 36 
-21 38 
-34 12 
12 41 

14 24 
14 18 

4 26 
21 46 

-73 18 
35 03 
21 08 
36 51 
35 13 

-24 14 
-21 10 
14 13 
6 53 

34 50 
14 51 

-30 39 
-35 40 
23 02 
13 12 

14 00 
10 14 

8 10 
18 32 
17 19 
53 01 
64 13 
47 02 
23 42 
20 3 i  
41 05 
40 39 
36 15 
3 3  04 
30 07 

-27 05 
-27 17 
14 41 
0 56 

9 00 
43 1 1  
42 34 

434023 
434013 
045001 
845001 
534013 
434013 
434013 
434013 

434013 
845001 
845001 
845001 
845001 
a4500! 
64500,  
045001 

119 19 55 50 045301 
845001 
845001 
641001 
434013 
434013 
434023 

180 00 64 16 641301 
845001 

180 00 75 06 00 641302 
434013 
432013 
434013 
434013 
841001 
434013 
434013 
434011 
434013 
4S402B 
4B4013 
434013 

645001 
641001 
641001 

180 45 30 843301 
845002 
434013 
434023 
641011 

180 00 64 20 641301 
845001 
845001 

100 00 13 06 36 641302 
641011 
434013 
434023 
434013 
434013 
434013 
434013 
434023 
434023 
434013 
434013 

845001 
845001 
434023 
434023 
434013 
641011 

180 00 64 20 641301 
845001 
641011 

100 00 13 00 641302 
845001 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
534013 
434023 
434023 
434013 
434013 

845001 
434013 
434013 



1959 E T A  

005 NO STATION 
00214 OLIFNTSFNTN-BNI  S.AF 
00223 ORGAN PASS-BN. N.M. 
00224 ORGAN PASS-BN. N.M. 
00241 MAUI-BN,  HPWAl I 
00242 MAUI-BNI  HAWAl I 
00243 MAUI-0Nq H A W A I I  
00234 N A l N l  TAL-MN. I N D I A  
00235 N A l N l  TAL-BN. I N D I A  
00232 SAN FERNANDO-BN. SP. 
00233 SAN FERNANDO-BN. SP. 

00236 JUPITER-BNI  F L A .  
00229 TERRE HAUTE, INO.  
00228 DAYTON, OHIO 
00341 NORTH CANTON, OHIO 
00342 NORTH CANTONI OHlO 
00227 NORTH CANTON. OHIO 
00237 J U P I  TER-811, FLA.  
00244 SAN JOSE. CAL. 
00363 SACRAMENTOI CAL. 
00362 SACRAMENTO, CAL. 
00364 SACRAMENTOI CAL. 
00230 ORGAN PASS-BN, N.M. 
00231 ORGAN PASS-MNI N.M. 
00276 MAUI-BN.  H A W A I I  
00277 M A U I - B N ,  H A W A I I  
00305 SHIRAZ-BNI I R A N  
00304 SHIRAZ-BNI I R A N  

00251 T E R R E  HAUTE. INO.  
00250 DAYTON. OHIO 
00252 N. CANTON, O H I O  
00266 JUPITER-MNI  F L A .  
00267 J U P I T E R - 0 N .  F L A .  
00365 ALBUOUERQUE, N.M. 
00368 SAN JOSE. CAL. 
00427 SACRAMENTO, CAL. 
00426 SACRAMENTOI CAL. 
00428 SACRAMENTO. CAL. 
00498 W H I T T I E R - 0 .  CAL. 

STA NO 
9002 
9001 
9001 
9012 
9012 
9012 
9006 
9006 
9004 
9004 

DATE 
10 01 
10 01 
10 01 
IO 01 
10 01 
10 01 
10 01 
10 01 
10 01 
10 01 

10 02 
10 02 
10 02 
10 02 
10 02 
10 02 
10 02 

T I M E  
1 46 34.13 

R. A. OECL. A Z I M U T H  
-32 10 
21 18 
17 39 
51 07 
62 22 
43 46 
36 29 
27 18 
14 50 - 0 25 
34 04 

8 18 

- 0 54 
- 0 56 - 1 06 
40 24 

12 35 

9 24 
16 30 
14 14 
51 59 

180 00 

I 8 0  

180 00 

A L T I T U O E  RANGE INDEX 
434023 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 
434013 

434013 
045001 

55 30 845301 
641001 
641001 
641001 
434013 

3 56 24 
19 19 00 
20 16 12 
15 39 06 
21 13 42 
23 58 48 
20 38 00 
22 16 48 
16 40 36 
20 28 24 

3 23 51.60 
3 24 53.90 
5 25 28.28 
5 31 19.24 
5 34 26.42 
14 13 10.95 
14 14 54.98 
20 39 36.20 
20 46 21.00 

0 57 26.62 
1 02 01 
1 02 59.6 
1 03 50 
1 03 51 
1 04 07.5 
1 04 44.58 
3 I 1  26.4 

9010 
8127 
8557 

15 44 18 
19 52 27 

8536 
8536 
8536 
9010 
0134 
8517 
8517 
8517 
9001 
9001 
9012 

20 13 
20 14 
20 27 30 
20 43 48 

I O  02 
10 02 
10 02 
10 02 
10 02 

68 Ob 845iOl 
641011 

64 01 641301 
19 37 12 

20 22 24 
20 43 00 
20 29 18 

20 38 54 

15 41 30 
23 44 12 

22 05 I2 

19 47 48 

20 15 
20 35 06 
20 39 18 

641011 
434013 
434013 
434013 
434013 
434013 
434013 

845001 
845301 
841001 
434013 
434013 
145302 
845301 
845011 
845011 
845011 
845301 
641302 
845302 
845302 
845011 
845301 
434023 
434023 
434013 
434013 

845001 
434013 
434013 
434013 
434013 
845001 
845011 
434013 
434013 
434023 
434013 
434013 
434013 
641301 

10 02 
10 02 
10 02 
10 02 
10 02 

5 16 2 6 - 5 9  
9012 
9008 
9008 

~. 
5 25 25.14 
16 15 48.85 
16 17 23.88 

42 20 
27 39 
18 36 

8127 
8557 
0053 
9010 
9010 

10 
10 
10 

03 
03 
0 3  
0 3  
03 
0 3  
03 
03 
03 
03 
03 
0 3  
0 3  
0 3  
03 
03 
0 3  
03 
03 
07 

04 
04 
04 
04 
04 
04 
04 

04 
04 
04 
04 
04 
04 

04 

0 53 
0 53 
0 54 
0 55 
0 55 

52.5 
55.8 
54.5 
39.30 

8 09 

- 1 00 
37 54 
37 38 

175 30 55 20 

10 
In 43.30 

27 
28.8 
51.4 

o i o i  
8573 
8542 
8542 

1 0  
10 
10 

i 02 
3 02 
3 02 

~ ~~ 

262 
180 

10 00 

43 24 
67 54 

19 39 3 4  
19 47 35 
20 03 41 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

3 03 03.8 
27.6 
40.1 
46.8 
17 
01 
29.0 
46.0 
14.42 
01.42 
20.00 
36.50 

51.4 
04.74 
40.09 
22.17 
35.84 
44.5 
59.6 
09 64 
07.53 

09.70 
33.90 
58.80 
25.0 

07-08 

9 23 
8 10 

180 00 
180 00 
245 
231 30 

116 00 
- 2 26 
-37 10 
-28 10 
13 28 
2 00 

4 18 
33 04 
65 06 
12 39 
63 06 
1 1  48 

8 32 
55 47 
40 24 
-25 23 

8542 
8566 
0098 
0103 
0103 
8542 
8566 
9003 
9003 
9004 
9004 

8557 
9010 
9009 
9010 
9009 
8535 
8542 

3 0 3  
3 03 
3 03 

77 42 
70 39 00 
53 54 
57 30 

31 41 

00369 C H I N A  CAKE, CAL. 
00366 ALBUOUERQUE, N.M. 
00367 ALBIJOUEROUE. N.M. 

3 04 
3 05 
3 06 21 56 18 

4 50 00 
9 04 18 
17 24 00 
19 51 30 

19 59 12 
20 55 54 
20 23 36 
23 23 12 
21 41 24 
19 57 15 
19 46 21 
20 56 24 
23 08 42 
5 45 12 

00429 SACRAMENTOv CAL. 
00499 W H I T T I E R - 0 1  C A L t  
00256 WOOMERA-BNv AUSTR. 
00257 WOOMERA-MNI AUSTR. 
00258 SAN FERNANDO-BN, SP.  
00259 SAN FERNANOO-BNI SP. 

00253 OAYTONt OH10 
00264 JUPITER-BNI  F L A .  
00260 CURACAO-BNI N.W.1. 
00265 JUPITER-MNI  F L A .  
00241 CURACAO-BN. H . W .  I 
0 0 4 3 3  WALNUT CHEEK. CAL. 
00432 SACRAMENTO, CAL. 
00269 MAUl-HNv H A W A I I  
00270 MAUI-BNI  HAWAl I 
00268 V. DOLORES-BNI ARG. 
00272 SAN FERNANDO-BN. SP. 
00273 SAN FERNANDO-BN, SP. 
00274 SAN FERNANDO-BN. SP. 
0 0 4 3 1  PERTH.  AUSTR. 

00262 CURACAO-BN. N.W.1. 
00263 CURACAO-BNI N.W.1. 
00254 SAN JOSE, CAL. 
00434 WALNUT CREEK. CAL. 
00255 WALNUT CREEK, CAL. 
00271 SACRAMENTO+ CAL. 
00437 SACRAMFNTO. CAL. 
00500 W H I T T I E R - 0 1  CAL. 
00438 SACRAHENTOI CAL. 
00501 W H I T T I E R - 0 ,  CAL. 
00215 V. DOLORES-BN. ARG. 
00352 SHIRAZ-RNI  I R A N  
00299 WOOMERA-EN, AUSTR. 
00300 WOOMERA-MNI AUSTR. 
00301 SAN FERNANDO-BN. SP. 
00302 SAN FERNANDO-BNg SP. 
00303 SAN TERNANOO-BN+ SP. 

00308 JUPITER-BNB F L A .  
00306 CURACAO-BNI N.W.1. 
00309 JUPITER-MN.  F L A .  
00307 CURACAO-ON, N.W.1. 
00310 SAN JOSE, CAL. 
00435 WILNUT CREEK, CAL. 
00436 WALNUT CREEK. CAL. 
fl0320 SACRAMFNTO, CAL. 
00439 C H I N A  LAKE, CAL. 
00386 ALBUOUEQQUE. N.M. 
00387 ALBUOUERQUE9 N.M. 
00370 SHIRAZ-MN. I R A N  

3 oe 
18 52 
18 55 
20 32 
20 36 

0 44 
0 47 
0 49 
0 50 
0 50 
2 53 
2 53 

9012 
9012 
9011 

5 04 
5 07 
7 52 

9004 
9004 
9004 
0601 

10 
10 
10 

20 14 
20 17 
20 21 
20 56 

17 28 00 
19 10 36 
21 57 42 

12 27 
3 30 

-15 48 
160 40 79 00 10 

434013 
435013 

66 42 00 845301 
145001 
641001 

62 41 641301 
641011 

9009 1 0  05 
9009 10 05 
8573 10 09 
8535 10 05 
8553 10 n5 

0 41 00.02 
0 41 55.13 
2 40 52.0 
2 43 52.8 
2 43 54.8 
2 43 59.6 
2 44 40.1 
2 45 21.0 
2 45 56.4 
2 49 36.7 
7 43 28.52 
15 47 40.63 
18 34 43.12 
18 37 35.18 
20 03 37.90 
20 09 20.60 
20 12 46.50 

0 27 23.45 
0 31 20.92 
0 31 40033 
0 33 17.37 
2 32 19.4 
2 34 39.2 
2 34 43.5 
2 34 44.2 
2 36 16.6 
2 36 31.6 
2 40 23.2 

15 37 48.47 

20 44 36 61 31 
21 53 00 58 38 

19 27 30 13 03 
19 28 24 12 48 

19 47 36 9 16 

20 31 36 5 10 

6 1 1  54 -28 26 
19 39 54 24 18 
5 12 24 -43 48 
9 21 00 -26 10 

180 

._ - 
8517 10 05 
8517 10 05 
8566 10 05 
8517 10 05 

180 00 

180 00 

124 06 

75 12 a45301 
641011 

41 36 845301 
434023 

8566 10 05 
9011 10 05 
9008 10 05 
9003 10 05 
9003 10 05 

434013 
434023 
434023 
434013 
434013 
534013 

434013 
434013 
434013 
434013 

66 12 845301 
845001 
845001 
641301 
641302 

62 1 1  
67 34 12 
53 18 845302 
53 48 845302 

434013 

9004 10 05 
9004 10 05 
9004 10 0 5  

16 57 06 13 44 
19 38 30 - 0 50 
21 51 42 -15 54 

9010 10 06 
9009 10 Ob 
9010 10 06 
9009 10 06 
8573 10 06 
8535 10 06 
8556 10 06 
0517 10 06 
0090 10 06 
0103 10 06 
0103 10 06 
9008 10 06 

19 31 36 33 25 
i9 36 42 59 i i  
22 34 18 12 16 
22 04 42 53 2 1  

180 
19 23 00 12 15 
19 24 20 12 12 

19 07 18 24 23 

180 00 
180 00 
240 
180 



1959 ETA 

085  NO S T A T I O N  STA NO DATE TIME R. A. OECL. A Z I M U T H  A L T I T U D E  RANGE I N D E X  
00371 SHIRAZ-FIN. I R A N  9008 10 06 15 40 22.54 20 51 54 14 09 434013 

00326 

00331 
00502 
00503 
00440 
00441 
00504 
00329 
00332 
00330 
0031 1 
00353 
00354 
00350 
00351 
00341 
00348 
00349 

00355 
00356 
00'443 
00344 
00442 
00345 

00146 
00413 

00327 

01-1372 

CURACAO-BN. N.W.1. 
CURACAO-RNI N.W.1. 
SACRAMENTO. CAL. 
W H I T T I E R - 0 .  CAL. 
W H I T T I E R - 0 .  CAL. 
CHINA LAKE. CAL. 
CHINA LAKE,  CAL. 
W H I T T I E Q - 0 ,  CAL. 
ORGAN PASS-BNI N.M. 
ALAY,OGOROOv N.M. 
ORGAN PASS-FIN, N.H. 
FT. WORTHI TEXAS 
MAUI-BN.  H A K A I I  n A i i i - 6 * r  iiAy*:: 

N A I N I  TAL-BNI I N D I A  
N A l N l  TAL-BN. I N D I A  
SAN FERNANDO-BNI SP.  
SAN FERNANDO-BNI SP.  
SAN FERNANDO-BNv SP. 

CURACAO-BNI N.U.1. 
CURACAO-BN. N.W.1. 
ORGAN PASS-BN. N.H. 
ORGAN PASS-EN, N.H. 
CHINA LAKE,  CAL. 
ORGAN PASS-BNI N.H. 
ALAHOGOROOi N.M. 
ORGAN PASS-BN. N.M. 
HAUI-BN.  H A W A I I  

9009 
9009 
8517 
8566 
8566 
0 0 0 8  
0098 
8566 
9001 
0102 
9001 
0139 
7012 

9006 
9006 
9004 
9004 
9004 

9009 
9009 
9001 
9001 
0098 
9001 
0102 
9001 
9012 
9012 
9005 
9005 
9006 
9006 
9003 
9004 
9004 
9004 
9004 

9009 
9009 
9001 
9001 
0102 
9001 
9012 
9012 
0602 
9009 
9010 
9010 
9009 

9001 
9001 
0102 
9010 
9010 
9012 
9012 
9006 
9006 
0602 
9004 
9004 
9004 
0601 
0601 
0601 
0601 
9009 
9009 

9001 
0102 
9001 
9002 
9002 
9012 
9012 
9006 
9006 
0602 
9004 
9004 
0601 

0601 
0601 

9001 
9001 

"^.- 
, " I C  

0601 

10 07 
10 07 
10 07 
10 07 
10 07 
10 07 
10 07 

10 07 
10 07 
10 07 
10 07 

10 07 

0 22 01.52 19 38 30 
0 25 33.50 22 59 30 
2 25 27.4 
2 26 56.4 
2 27 01.6 
2 27 03.5 
2 27 44.5 
2 3 0  23.0 
2 30 52.80 20 04 42 
2 31 37 
2 31 43.30 20 35 54 
2 34 51.2 21 n8 

56 18 
41 37 

5 07 

1 05 
-15 00  
27 33 

32 0 0  - 3 53 
12 29 - 2 20 

-15 50 

41 18 
31 06 
21 35 
18 09 

6 51 

-13 48 
24 41 
22 42 
3 16 

-14 56 
-12 43 
-19 31 
-29 01 
15 50 
10 31 
0 48 

-22 08 

7 .  .. L L  , I  

434013 
534n13 

180 00 61 26 
180 00 72 36 
178 24 72 24 

. _ ~ .  
641301 
845301 
845301 

180 00 66 12 641302 
167 07 12 63 34 12 641302 
133 18 49 42 945301 

434013 
180 58 30 845302 

434013 
845001 
434013 
-.>-".3 
434013 
434013 
434013 
434013 
434013 

434013 
434013 
434013 
434013 

180 00 65 15 00 641302 
434013 

180 56 48 845302 
434013 
434013 

10 
: a  
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
IO 

07 
0: 
07 
07 

07 
07 

08 
08 
08 
08  
08 
08 
08 
08 
08 

07 

6 51 
6 56 
13 11 
13 24 
19 45 
19 5 0  
19 54 

0 16 

2 13 
2 16 
2 17 
2 20 
2 22 
2 25 
6 42 

o 17 

29.37 
: : . 5 2  
05.24 
42.00 
18.90 
54.50 
11.40 

03.53 
27-64 
00.70 
55.20 
48.8 
57.20 
33 
34.80 
48.39 

17 34 
;e 5? 
16 05 
23 16 
17 00 
19 24 
21 08 

22 21 
23 22 
16 06 
17 30 

19 31 

22 06 
17 47 

5 4  

48 
30 
30 
42 
06 

00 
48 
48 
00 

48 

24 
12 

., 
1" 

00414 HAUI-BNI  H A W A I I  
00380 TOKYO-BNI JAPAN 
00381 TOKVO-BNt JAPAN 
00382 N A l N l  TAL-BN, I N D I A  
00383 N A l N l  TAL-EN, I N D I A  
00375 WOOMERA-BNI AUSTR. 
00376 SAN FERNANOO-BNI S P .  
00317 SAN FERNANDO-BNI SP. 
00378 SAN FERNANDO-BNv SP. 
00379 S I N  FERNANDO-BNI SP. 

00384 CURACAO-BNv N.W.1. 
00385 CURACAO-BNe N.Y.1. 
00452 ORGAN PASS-BNI N.M. 
00453 OPGAN PASS-BN. N.M. 
00388 ALAMOGOROOI N.H. 
00454 ORGAN PASS-BNI N.H. 
00415 H A U I - B N ,  H A W A I I  
00416 MAUI-EN.  H A W A I I  

00407 CURACAO-BNI N.W.1. 
00457 J U P I T E R - E N ,  FLA.  
00458 JUPITER-BN.  FLA.  
00408 CURACAO-BN. N.W.1. 

no505 SYDNEY. AIJSTR. 

10 08 
10 08 
10 01) 
10 08 
10 08  
10 08 
10 08 
10 08 
10 08 
10 08 

6 43 47.58 
10 59 50.93 
1 1  05 03.33  
15 27 08.53 
15 28 20.55 

19 30 04.90 
19 36 45.40 
19 40 34.10 
19 46 35.80 

0 04 36.16 
0 OB 24.64 
2 05 40.20 
2 11 56.70 
2 13 24 
2 14 20.40 
6 31) 40.45 
6 39 25.31 

I 8  02 21.6 
23 52 11.25 
23 53 16.45 
23 57 52.22 
23 57 51.96 

1 52 41.70 
2 05 11.50 
2 04 14 
2 OB 01.57 
2 09 23.40 

18 io in.74 

18 13 48 
11 24 00 
19 18 30 
19 16 06 
19 51 24 
9 01 06 
15 36 24 
17 14 54 
18 47 48 
21 44 42 

20 10 12 
23 05 36 
16 44 00 
19 28 18 

20 48 24 
20 32 06 
21 04 06 

17 53 24 
5 17 

434013 
434013 
434013 
434013 
434013 
434023 
434013 
434013 
434013 
434013 

434013 
434013 
434013 
434013 
845302 
434013 
434013 
434013 
845001 
434013 
434013 
434013 
434013 

434013 
434013 
845302 
434013 
434013 
434013 
434013 
434013 
434023 
845001 
434013 
434013 
434013 
641301 
641301 
641301 
641301 
434013 
434013 

434013 
145302 
434013 
434023 
434013 
494013 
434013 
434013 
434023 
845001 
434013 
434013 
641901 
6b1301 
641301 
641301 

434013 
434013 

10 09 
10 09 
10 09 

48 15 
27 49 
19 45 
4 30 

- 3 55 
0 48 - 4 32 

-29 
48 36 
13 07 - 7 32 
33 32 

21 00 

180 
IO  09 
10 09 
10 09 
10 09 
10 09 
10 09 
IO  09 
10 09 
10 09 
10 09 

55 18 

20 45 48 
22 55 24 
21 54 12 

22 15 40 32 00 48 00455 
00456 
00389 
00459 
00460 
00409 
00410 
00396 

ORGAN PASS-BNe N.H. 
ORGAN PASS-EN, N.M. 
ALAMOGOROOI N.H. 
JUPITER-RNI  FLA. 
JUPITER-BN,  FLA.  
HAUI-BN.  HAWAI I 
MAUI-BNI HAWAI I 
N A I N I  TAL-BNI I N D I A  

10 10 
10 10 
10 10 

-22 20 
180 - 7 18 53 30 

18 30 24 
19 01 12 
17 24 12 

10 10 
10 1 0  
10 10 
10 10 

-14 09 
22 22 6 i 3  27.65 

6 29 14.02 20  10 06 
15 07 39.76 18 38 00 
15 11 38.31 20 23 18 

0 10 - 9 15 
-29 33 

10 IO 
10 10 00397 N A l N l  TAL-BN+ I N D I A  

00506 SYDNEY. A U S T R .  
00400 SAN FERNANDO-BNI SP. 
00401 SAN FERNANDO-BNI SP.  
00402 SAN FERNANDO-BNI SP. 

I O  I O  
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 

17 53 31.7 
19 11 37.50 
19 17 35.00 
19 23 25.70 
20 03 01.9 
20 03 08.6 
20 03 50.8 
20 04 15.5 
23 45 57048 
23 32 39.41 

1 42 54-50 
1 55 13 
1 50 55.20 

5 18 
15 25 24 
11 01 54 
19 13 42 

-27 
15 40 
9 55 - 5 58 

180 00 76 10 
164 00 76 00 
1 1 1  00 60 40 
103 10 51 20 

42 13 
4 56 

00484 PERTHI AUSTR. 
00485 P E R T H i  AUSTR. 
00486 PERTHI AUSTR. 
00487 PERTHI AUSTR. 
00405 CURACAO-BNI N.W.1. 
00406 CURACAO-BN. N.W.1. 

00391 ORGAN PASS-BNe N.M. 
00420  ALAMOGORDOn N.H. 

19 41 48 
23 51 12 

15 33 24 

21 90 54 
3 5 0  30 
10 48 42 
19 45 12 
20 43 42 
18 52 54 

10 10 
10 10 

10 1 1  
10 1 1  

20 40 

-19 52 
-12 23 
-16 30 
0 25 

-10 00 
-14 26 
-25 1 1  
-25 
2 19 - 5 25 

in0 52 

180 00 76 40 
161 10 16 25 
120 00 68 10 
103 15 53 00 

10 28 - 4 46 

oo4iP 
00392 
00393 
0041 1 
00412 
00398 
00399 
00507 
00403 
00504 
no48o 
00489 

00491 
00490 

ORGAN PASS-BN, N.M. 
OLIFANTSFNTN-BNoS-AF 
OLIFANTSFNTN-BNIS.AF 
MAUI-BNv H A W A I I  
MAUI-RNo H A W A I I  
N A I N I  T ~ L - B N I  INDIA 
N A I N I  TAL-BNI I N D I A  
SYDNEY, AUSTR. 
S I N  FERNANDO-0No SP. 
SAN FERNANDO-BNI SP. 
PERTHi AUSTR. 
PERTH. AilJSTR. 
PERTH. AUSTR. 
P E R T H t  AUSTR. 

10 1 1  
10 1 1  
10 1 1  
10 1 1  
10 1 1  
10 I 1  
10 11 
10 1 1  
10 1 1  

~- 
2 32 26.00 
2 40 35.40 
6 19 37.04 
6 21 16.41 
14 59  21.b1 
i 5  11 44 Oi 0.2 i z . 5 0  

19 11 11.90 

19 41 36 

18 00 06 
5 20 

10 1 1  
10 1 1  
10 1 1  
10 1 1  

19 I 3  40.60 
19 54 10.9 
19 54 11.0 
19 54 41.2 
19 55 1206 

1 40 55.30 
1 45 29.70 

18 56 18 

10 1 1  

17 50 00 
19 49 42 

00417 ORGAN PASS-BNI N.M. 
00418 OHGAN PASS-BN. N.M. 

10 12 
IO  1 2  

- 6 -  



1959 E T A  

O B 5  NO STAT I ON 
00394 0LIFANTSFNTN-BN.S.AF 
00395 OLIFANTSFNTN-UNIS.AF 

00425 MAUI-BN. HAWAl I 
00423 N A l N l  TAL-BNI I N D I A  
00443 CURACAO-BNI N.W.1. 
00444 CURACAO-BN, N.Y. 1 .  

00421 OCIFANTSFNTN-BN.S.AF 
00422 OLIFANTSFNTN-BNvS.AF 
00450 MAUI-BNI  HAWAI I 
00451 H A U I - B N I  HAWAI 1 

00449 N A l N l  TAL-BN. I N D I A  
00445 SYDNEY, AUSlR. 

00446 OLIFANTSFNTN-BNIS.AF 
00447 OL IFANTSFNTN-BN,S.AF 
00462 MAUI-BNI  HAWAl I 
00463 H A U I - B N I  H A W A I I  
00469 N A I N I  TAL-BN. I N D I A  
00470 N A I N I  TAL-BNI I N O I A  
00468 WOOMERA-BNv AUSTR. 
00471 CURACAO-BN. N.Y.1. 
00412 CURACAO-EN, N.W.1. 

00466 OL I FAN TSFNTN-BN 6. AF 
00467 OLIFANTSFNTN-BNISIAF 
00473 MAUI-BNI  H A W A I I  
00474 M A I I I - B N I  HAWAl I 
00477 WOOMERA-BN, AUSTR. 

00475 OLIFANTSFNTN-BN,S.AF 
00476 OLIFANTSFNTN-BN,S.AF 
00558 WOOMERA-EN, AUSTR. 
00559 WOOHERA-0Ni AUSTR. 

00482 JIJPITER-BNI F L A .  
00483 JUPITER-EN.  F L A .  
00478 WOOHERA-BN. AUSTR. 
00479 WUOMERA-BN, AUSTR. 

00480 WOOMERA-EN, AUSTR. 
00481 WOOMERA-ON, AUSTR. 

00512 MAUI-BNI  HAWAl I 
00513 M A U I - B N ,  H A W A I I  
00496 N A I N I  TAL-BNI I N D I A  
00497 N A I N I  TAL-BNI I N D I A  
00494 WOOHERA-BNI AUSTR. 
00495 WOOMERA-BN. AUSTR. 

00511 AREOUIPA-BNt PERU 
00514 M A U I - B N ,  HAYAI  I 
00510 N A I N I  TAL-BNI I N D I A  
00508 WOOMERA-BNI AUSTR. 
00509 WOOMERA-EN. AUSTR. 

00515 AREOUIPA-BNv PERU 
00516 MAUI-BN,  H A W A I I  

00517 AREQUIPA-BNv P E R U  
00519 OLIFANTSFNTN-BN.S.AF 

00521 AREOUIPA-BN+ P E R U  

00520 AREOUIPA-BN, PERU 

00523 AREOUIPA-BN. P E R U  
00524 AREOUIPA-BN. P E R U  
00525 AREOUIPA-BN, P E R U  
00522 WOOMERA-EN, AUSTR. 
00518 OLIFANTSFNTN-BN.S.AF 
00526 AREOUIPA-BN, P E R U  

00527 AREOUIPA-BN, P E R U  
00531 OL IFANTSFNTN-BN,S.AF 
00532 OLIFANTSFNTN-BNtSsAF 

00528 AHEQUIPA-BN. P E R U  
00529 AREOUIPA-BN, P E R U  
00530 WOOMERA-BN. AUSTR. 

00534 AREQUIPA-BN, P E R U  
00535 MAUI-BN,  H A W A I I  
00536 MAUI-ON,  HAWAl I 
00533 O L I F A N T S F N T N - B N I S ~ A F  

005’37 WOOMERA-BNI AUSTR. 
00538 WOOMERA-ON, AUSTRo 

0 0 5 4 3  AREPUIPA-EN, PERU 
00539 WOOMERA-BNI AUSTR. 
00546 MAUI-0Nv H A W A I I  

00544 ASEOUIPA-BN, P E R U  

00424 MAUI-BN. HAWAII 

no448 NAINI TAL-BN, INOIA 

STA NO DATE 
9002 
9002 
9012 
9012 
9006 
9009 
9009 

9002 
9002 
9012 
9012 
9006 
9006 
0602 

9002 
9002 
9012 
9012 
9006 
9006 
9003 
9009 
9009 

9002 
9002 
9012 
9012 
9003 

9002 
9002 
9003 
9003 

9010 
9010 
9003 
9003 

9003 
9003 

9012 
9012 
9006 
9006 
9003 
9003 

9007 
9012 
9006 
9003 
9003 

9007 
9012 

9007 
9002 

9007 

9007 

9007 
9007 
9007 
9003 
9002 
9007 

9007 
9002 
9002 

9001 
9001 
9003 

9007 
9012 
9012 
9002 

9003 
9003 

9007 
9003 
9012 

9007 

10 1 2  
10 12 
10 12 
10 12 
10 12 
10 12 
10 I2 

10 13 
10 1 3  
10 13 
10 13 
10 13 
10 13 
10 13 

10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 

10 15 
10 1 5  
10 15 
10 15 
10 1 5  

10 16 
10 16 
10 16 
10 16 

10 17 
10 17 
10 17 
10 17 

10 I 8  
IO 18 

10 19 
10 19 
10 19 
10 19 
10 19 
10 19 

10 20 
10 20 
10 20 
10 20 
10 20 

10 21  
10 2 1  

10 22 
10 22 

10 23 

10 24 

10 25  
10 25  
10 25  
10 25  
10 25  
10 25  

10 26 
10 26 
10 26 

10 21 
10 27 
10 27 

10 28 
10 28 
10 28 
10 28 

10 29 
10 29 

10 30 
10 30 
10 30 

IO 3 1  

T I M E  
2 27 12.90 
2 3 1  08.10 
6 09 01.95 
6 10 51.26 
14 5 1  14.50 
2 3  27 39.02 
2 3  3 1  27.33 

R. A. OECL. 
7 00 3 0  -69 16 

10 37 24 -11 35 
18 56 30 5 1 1  
19 53 36 - 5 00 
19 1 1  48 -20 30 
19 3 2  12 35 02 
2 1  45 24 17 12 

2 18 13.70 6 25  42 -10 02 
2 19 15.90 9 06 00 - 5 1  00 
5 58 52.06 18 26 12 6 19 
6 00 15.12 19 02 36 0 42 
14 40 27.91 18 33 24 -14 33 
14 44 03.11 19 53 24 -30 36 
11 26 58.4 3 00 -27 

2 08 
2 10 
5 50 
5 54 

14 31 
14 34 
19 32 
2 3  09 
23 12 

50.60 
19-00 
09.60 
21.95 
31.47 
19.98 
53.19 
15.41 
27.34 

1 59 39.36 
2 03 30.69 
5 40 53.22 
5 43 45.08 

19 23 10.77 

1 5 1  17.40 
1 52 19.70 

19 14 16.71 
19 16 40.25 

1 06  54.64 
1 01 45.68 

19 04 34.30 
19 07 41.59 

18 56 28.82 
18 59 45.74 

5 02 59.90 
5 06 56.38 

1 3  42 45.96 
1 3  45 54-15 
18 41 45.37 
18 50 39.50 
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- 2 42 - 3 42 
0 18 
5 05 
7 38 

-12 34 
- 1 3  21 

- 5 30 

-14 58 
-18 09  
- 9 24 

-35  19 
15 5 8  

434023 
434013 
434013 
434013 

434013 
434013 
434013 
845001 
045001 
845001 
434013 
434013 

434013 
434013 

127 40 15 20 845301 
845002 

434013 
434013 
845001 

434023 
434013 

00694 CURACAO-MNI N.W.1. 9009 11 2 5  0 05 32.65 0 36 06 -42  43 
00695 CURACAO-BNI N.W.1. 9009 11 25 0 10  26.20 2 3 7  12 -26 03  
00692 TOKYO-MN, JAPAN 9005 11  25 20 17 22.47 8 22 5 4  - 3 2  21 
00693 TOKYO-BNI JAPAN 9005 11 25 20 16 35.35 10 01  30 -37  12 
006Y6 CURACAO-MN, N.W.1. 9009 11 25 2 3  5 7  29.48 0 58 1 8  -36 18 

00697 MAUI-BN, HAWAI I 9012 11  26 6 32 13.90 1 14 00 -35  44 
0 0 7 3 1  F T .  WORTH, TEXAS 0139 11 26 11  27 44 163 
0 0 7 0 0  CURACAO-BNI N.W.1. 9009 11 26 23 51 26.18 2 04 30 - 2 1  40 

00707 MAIJI-BN, H A ~ ~ A I  I 9012 11  27 5 32 03.00 21 01  00 5 9  27 
00698 CURACAO-BN, N.W.1. 900Y 1 1  2 7  23 38 15.10 0 28 00 -31  31  
00699 CURACAO-BN, N.W.1. 900Y I 1  27 2 3  45 22.69 3 0 7  1 2  - 6 00 

28 

434023 
434023 
434023 
434023 
434023 

434023 
845301 
434013 

634013 
434023 
434013 

- 9 .  



1 9 5 9  E T A  

STA NO DATE 
9112 1 1  28 

T I M E  
6 1 3  44.90 
6 18 41rL5 

23  31  16.05 
2 1  32  41.49 

6 01 3 3 . 8 1  
6 05 1Q.50  

13 14 7 1  
23 2 1  36.55 
27 27 07.R7 

1 5  13  01.97 
15 1 3  4 7 - 0 0  
23  Ob L5.4'1 
2 3  0 9  35.33 

R. A. 
0 58 36 
2 I6  12 
1 11 4 2  
1 43 00 

2 3  4 4  4 2  
1 08 5 4  

0 56 30 
2 54 00 

7 5R 3 6  
10  0 8  1 2  
L 1  5 9  5 4  
23 :> 1 L  

2 3  I 6  4 2  
2 3  28 4 2  

1 20 2 4  
2 4 8  4 2  
1 55 4 2  
9 57 36 

o E r L .  
-29  0 0  
- 1 Q  24 
-20 36 
-15  30 

- 3 2  40 
- 2 3  36 

- 1 8  I 4  
1 01  

1 3  56 
- 2 0 6  
- 3 0  18 
- ~ j  00 

16 55 
19 4 5  

- 1 3  00 - 1 0 5  
- 1 5  15 
- 1 3  16 
- I 6  4 7  
-17  08 
-16 3 9  

- 3 1  27 
- I 7  26 

2 9  25  
-16 07 - 9 3 8  - 8 19 

30 25  
3 4  34 

- 2 1  4 0  
- 2 0  5 8  
- 1 4  5 0  - 2 57 
- 2 0  55 
- 1 4  5 0  
- I 2  27 - 4 OB 

- 9 4 0  
0 3 9  

- 1 4  25  
- 5 4 2  
- 1 2  08 
- 1 4 5  
- 1 9  38  
-11 38 - 8 11 - 0 23 

I 36 

- 2 2 8  - 1 4 4  
3 3  01 

4 8  0 2  - 6 3 9  

0 03 
-16  35 

9 26  
3 25 

4 0  5 5  
- 5 4 8  

4 5 4  
- 1 5  5 9  

0 3 9  
8 5 0  
5 4 0  

3 7  4 7  
4 7  4 2  

4 27 
7 35 

-11 3 9  - 2 5 4  
2 26  
3 4 5  

5 32 
I 1  4 2  
4 4  0 4  

3 5 3  
9 47 

4 3  4 0  

IZ I H U T H  

I R O  

150 
142 

180 

180 00 

A L T I T U D E  RANGE I N D E X  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

OR', v o  5 1 A T I  ON 
0070'1 l I A , . I - I \ N ,  t I A d A l  I 
i17706 w ! i r - r m ,  t m , i h i  I 
n o 7 0 1  C U R A C A O - O N ,  N.W.I. 
0 0 7 0 ?  (IJHACAO-UN, N.W. 1. 

C'J718 h lh l l l -RN.  H A k A l  I 
n n l n o  !*n!? l -? l rq ,  H A w n l  I 
p r o i f ,  W A N  i i i i i i .  CAI . .  

0 0 1 1 5  VAlJI-Bt4, H A W I \ I I  
0 0 7 1 h  M A U - t l N v  H A W A I I  
00711 CIIRACAO-RNt N.W.I. 
0 0 7 1 2  <IJHACAO-UNI N.W.1. 

rn.113 CIJPACAO-HN, N.W. I. 
0 0 1 1 4  CIIRnCAO-HN. N.W.I. 
flfl772 MAIJI-MN. 11AWAI I 
0,3723 MAUI-BN. HAWAII 

00724 M b U I - H N I  HAwAl  I 
Q 1 7 2 5  MALI1 -RNI  I H A W A l  I 
n r l 7 5 U  SHIRAZ-BN. I R A N  
' 10120 C U R A C ~ O - H N I  N.W.I. 

!I0717 ORGPlN P A ~ S - U N I  N.M. 
0 0 7 l e  ORGAN PASS-titi .  N.M. 
0 0 7 2 1  CURACAO-BN, N.W.I. 
OC7?b M A V I - R N .  H A W A I I  
P O 7 3 7  M A U I - B Y ,  H 4 W A I I  
0 0 7 7 8  S H I R 1 2 - R N r  I R A N  

0 0 7 3 4  CUUACAO-BN* N.W. I. 
0 0 1 3 5  CL"4CPO-BN. N.W.1. 

0 0 1 3 3  ORGAN FbSS-BN,  N.N. 
r 0 1 4 4  M A l l l - B N t  H A l ! A l l  
n o 7 4 4  M A U I - U N ,  H A W A I I  

0 0 1 3 8  T O K Y O - ~ N I  JAPAN 
0 0 7 3 9  N A I N I  TAL-EN, I N D I A  
O O T H O  S H I R A I - t l N e  I R A N  

0 0 7 6 4  J?IPITER-BNI  FLA.  
O W 6 5  J U P I T E H - R N I  FLA.  
0 0 7 4 6  ORGAN PASS-UN. N.M. 
011147 ORGAN PASS-BE(. N.M. 
0 0 7 0 1  MAtJ1-13N. H A W A I I  
0 0 7 4 2  P A U I - R N I  H A M A I  I 
0 0 7 5 2  TOKYO-RNI JAPAN 

n o 7 5 5  N A l N l  1AL-HN. I N D I A  
0 0 7 5 6  N A I N I  TAL-&IN, I N D I A  
0 0 7 7 1  SHIHAZ-BN. I R A N  

0 0 7 b 6  J I J P I T E R - R N I  FLA.  
0 0 7 6 1  J U P I T E R - H N v  F L A .  
0 0 1 6 0  CIIUACAO-BN. N.W.1. 

Op71Y NAINI TAI-BN. INDIA 

0 0 7 3 2  O R G A N  P A S S - R N .  N.M. 

noirrn T O K V O - B N ,  JAPAN 

0 0 7 5 3  TOKYO-BN. JAPAN 

n o 7 8 1  W. P A L M  8Eqcn. F L A .  
~ 2 7 2 2  Y .  r n L M  S E A C H .  F L A .  
0 0 7 6 1  C I J R A C A O - O N ,  N.W.I. 
00150 ORGAN PASS-BNI N.M. 
0 0 7 0 3  ALAMOGOROO. N.M. 
3 0 7 5 1  ORGAN PASS-BN+ N.M. 
0 0 7 t R  t'AtJI-BN. M W A I  I 
f10769 MAIl l -YN.  HAWAl I 
00777 S H I R A Z - B N *  I R A N  

0 0 1 b 2  CURACAO-EN. N.W.1. 

(llOlY0 ALBUOIJERQIJE, N.M. 

00751, TOKYO-ON, JAPAN 
0 0 7 5 7  t l A I N 1  TAL-RNI  I N D I A  

0 0 7 9 8  SHIRAZ-UNI I P A N  

0 0 7 4 e  ORLAN P A S S - U N .  N.M. 

0074 '1  ORGAN P A S S - U N ,  N.M. 

0 0 7 5 8  NAINI T A L - U N ,  INDIA 

n o 7 7 0  C I J R A C A O - B N ,  N.W.I. 
0 0 7 7 1  CURACAO-BN. N.W.1. 
119112 ORGPN P A S S - R N I  N.M. 
00777 ORGAN PAS.C.-LIN, N.N. 

0 0 1 1 4  N A l N l  T A L - I ~ N I  I N D I A  
0 0 1 7 5  N A I N I  TAL-EIN. I N D I A  
007V9 S H I R A L - E N .  I R A N  

o c r r i  T O K Y O - U N .  JAPAN 

00706 J t I P I T E R - H N .  k L A .  
o r 7 0 5  . r t lP ITER-BN,  FLA.  
0 0  7 7 6 ' IJRAC AO- 13 N , N . VI. I . 
QC711b OHC.AN FAS's- i iN,  N.M. 
0CIM7 OKliAN PASS-EN,  N.H.  

U O l d H  C t l h A C A O - r N ,  N.w.1. 

YO12 
,Jon9 
$00" 

7312 
- I  0 
" 1 1 3  
4 0 0 9  
QO09 

9 0 1 2  
9012 
Y O 0 9  
?007 

9 0 0 9  
9 0 0 9  

9 0 1 2  
YO06 
9 0 1 2  
9017 

9 0 0 9  

9 0 0 1  
9001 
9007 
9 0 1 2  
9012 
9008 

9 0 0 9  
9 0 0 9  
9001 
9 0 0 1  
9 0 1 2  
9 0 1 2  
9 0 0 5  
9 0 0 5  
YO06 
9 0 0 8  

9 0 1 0  
9 0 1 0  
9 0 0  1 
9 0 0 1  
9 0 1 2  
9 0 1 2  
9 0 0 5  
9 0 0 5  
9 0 0 6  
Y 0 0 h  
'?008 

9 0 1 0  
9 0 1 0  
9 0 0 9  
0 0 1 6  
0 0 1 6  
9 0 0 9  
9001 
0 1 0 2  
9 0 0 1  
YO12 
9 0 1 2  
Y O O U  

9 0 0 9  
9U01 
0103 
9 0 0 1  
9005 
9006 
9006 
9 0 0 8  

9 0 0 9  
9 0 0 9  
900 1 
9 0 0 1  
9 0 0 5  
9006 
9 0 0 6  
9 0 0 8  

9 0 1 0  
YO10 
Y O O Y  
YO01 
300 L 

9009 

9012 

9008 

1 1  28 
1 1  28 
I 1  28 

4 3 4 0 2 3  
4 3 4 0 2 3  
8 4 5 3 0 1  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
434G23 
L;&0:3 

4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 34 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 1 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 3 0 1  
8 4 5 3 0 1  
4 3 4 0 1 3  
4 3 4 0 1 3  
6 4 5 3 0 2  
4 3 4 0 1 3  
4 3 4 0 1 3  
6 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 3 0 2  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  

1 7 9  
I 2" 
1 7 1  
1 29 
1 29 

1 30 
I 30 
1 3 0  
1 3 0  

2 01 
2 01 
2 n i  
2 01 
2 n i  
z n l  

9 30 

I 30 37.73 
1 31  07.80 
5 47 40.51 
5 51 04.98 

14 31 43.36 
15 0 4  53.84 

16 41 32.70 
23  01 09.52 

1 5  0 5  03.85 12 01 
12 01 
12 0 1  

10 20 24 
1 0 2  1 8  
0 07 00 

12 0 2  I 13  h0.10 0 54 3 6  
I 2  0 2  1 19 49.20 2 38 06 
I 2  0 2  1 22 5 4 . 5 6  2 3  5 3  4 8  
12 02 
12 02 
12 02 

12 0 3  
12 0 3  

5 36 12.33 
5 38 16.13 

16 31 10.52 

1 13 16.33 
1 14 02.70 
3 19 14.80 
3 19  38.80  
5 26 01.97 
5 29 51.48 
9 51 11.30 
9 5 3  55.40 

14 11 26.51 
I 6  25 00.57 

1 no 57.91 

0 2 3  1 8  
1 1 1  3 0  
1 4 7  4 8  

2 3  3 9  30 
0 01 18 

2 3  17 3 6  
2 3  25 O b  
2 3  59 5 4  

1 27 3 0  
1 24 00  
2 2 3  4 8  
0 4 9  2 4  
I 4 9  5 4  

0 16 1 2  
2 15 1 2  
0 00 1 2  
1 32 4 2  

2 3  4 8  4 8  
I 0 4  00 
1 03  4 8  
2 2 3  3 6  
1 I I  4 8  
2 25 4 2  
1 4 4  18 

0 42 00 
0 4 8  5 4  

2 3  17 3 6  

12 03 
12 0 3  
12 03 
12 0 3  
12 0 3  
12 0 3  
12 0 3  
12 03 

12 04 
12 0 4  
12 0 4  
I2 04 

I 6; 35.10 
3 12 2 6 - 3 0  
3 l b  09.20 

12 0 4  
12 0 4  
12 0 4  
12 04 
I 2  0 4  
12 06 
12 0 4  

12 0 5  
12 0 5  
12  0 5  

5 16 22.64 
5 19 47.18 
9 41 09.40 
9 4 3  51.70 

14 02 47.49 
14  05 38.01 
16 I5  26.29 

0 53 06.76 
0 53 23.76 
0 54 04.39 

0 64 51 
0 57 17.80 
I 05 10.20 
3 05 3 1  
3 07 46.70 
5 05 52.36 
5 17 30.95 

16 06 39.61 

0 45 53.79 
2 55 01.70 
7 56 01 
2 59 04.60 

n 54 20 12 0 5  
12 05 
12 0 5  
I 2  0 5  

6 2  
6 2  

5 1  0 6  

0 5 9  4 2  
0 42 4 8  

I 55 30 
2 3  52  18  

I 4 1  4 8  
1 4 7  1 8  

2 3  4 4  4 2  
0 14 4 2  

2 0 9  I 8  
0 36 30 
1 24 I 8  
2 4 5  1 2  
I 3 3  0 6  

12 0 5  
12 05 
12 0 5  
I 2  0 5  
12 0 5  

12 0 6  
12 06 
12 0 6  
12 Ob 

4 8  00 

12 Ob 
12 0 6  
12 06 

Y 21 31.20 
13 44 58.15 
1 3  48 04.66 
1 5  56 57.34 12 0 6  

12 0 7  
12 0 7  
1 2  07 

0 35 18.22 ~. ~ 

0 37 39.92 0 17 5 ;  
2 47 34.40 1 0 3  I 8  

2 0 3  30 

2 3  0 9  4 2  

12 07  2 49 40.00 
9 12 56.40 

1 3  32 39.44 
13 35 03.28 
1 5  44 17.46 

12 01 
12 07  
12 0 7  

0 47 4 2  
0 16 Ob 
1 0 7  1 2  
0 38 0 6  

0 12 06 
1 07 5 4  

2 3  33  0 6  

12 0 7  

12 08  
12 O R  
12 0 8  
12 O B  
12 08 

12 0 9  

0 24 14.85 
0 26 28.55 
0 26 55.23 
2 37 31.60 
2 40 02.40 

0 16 54.22 

0 4 2  2 4  
1 51 5 4  

2 3  14 4 2  



1959 E T A  

0% NO STATION STA N O  OATF T I M F  R. A. D E C L .  A Z I M U T H  A L T I T U D E  RANGE I N D E X  
00789 N A I N I  TAL-RNI I N D I A  9006 12 09 13  2 0  33.78  2 48 00 16  23 434013 

00794 CURACAO-8N. N.W.1. 9009 12 In 0 07 51.22 23 2 3  00 46 53 
00791 N A l N l  TAL-BNI I N O l A  9006 12 10 13  04 52.04 0 13  54  6 56  
00792 N A l N l  TAL-BNI I N D I A  9006 12 10  15 24 15.13 23 54 12  28 06 
00795 J U P I T E R - B N I  F L A .  9010 12 1 0  23 55  36.82 23 56 36 1 3  59 
00793 CURACAO-EN* N.W.1. 9009 12 10 23 58 02.47 23 12  00 47 19 

00796 ORGAN PASS-UNI N.M. 9001 12 11  2 06 56.50 23 41 1 0  7 12 
00807 M A U I - B N r  HAI ’AI  I 9012 12 11 6 34 50.96 0 57 3b  51 16  

434013 
434013 
434013 
434013 
434013 

434013 
434013 

0 0 8 0 0  ORGAN PASS-BNI N.M. 9001 12 12 1 59  56.10 0 36 00 15 1 0  434013 
00008 MAUI-RN, H A W A I I  9012 12 12 b 23 00.43 23 33 42 44 48 434013 
00004 N A l N l  TAL-BN- I N D I A  9006 12 12 12 4 5  09.13 2 3  53  1 8  10  56 434013 
00605 N A l N l  TAL-EN. I N D I A  9006 12 12 15 07 43.55 1 09 48 37 52 434013 
00002 SAN FERNANDO-ON. SP. 9004 12 12 19 22 11.40 1 04 12 12 30 434013 

1 8 0  00 b?  34 00019 SACRAMENTO, CAL.  8517 12 13  4 06 53.1 
00806 N A I N I  TAL-BN. I N D I A  9006 12 13  1 4  59 31.27 1 58 1 2  ’ 40 34 
00003 SAN FERNANDO-BN. SP. 9004 12 1 3  1 9  11 16.50 0 2 8  5 4  12  31 

00001 ORGAN PASS-BN. N.H. 9001 12 14 1 40 02-50  0 11 30 1 E  07 
00813 N A I N I  TAL-8N. I N D I A  9006 12 1 4  14  48 43.06 1 07 42 39  26 

641302 
434013 
434013 

434013 
434013 

00814 JUPITER-BN. F L A .  9010 12  1 5  1 40  47.21 1 2 3  54  46 3 1  414n13 . .  - -.. 
00892 WALNUT CREEK. CAL. 8553 12 15 3 47 30.6 1 ii 1 9  25  641002 
00896 SACRAMENTOi CAL.  8517 12 1 5  3 4? 34.7 180 00 70 08 641302 
00812 ORGAN PASS-BNs N.M. 9001 12 15 3 51  39.80 1 2 7  24 34 37 434013 
00015 N A I N I  TAL-EN, I N D I A  9006 12 15 14  41 05.96 2 1 8  1 8  4 1  2 2  434613 

00825 N. CANTONi O H I O  8544 12 16 1 31 31.3 1 5 8  10 16 30 845002 
00894 WALNUT CREEK. CAL. E556 12 16 3 37 48.0 1 0 5  40  20 28 045001 
00893 WALNUT CREEK. CAL. 8553 12 1b 3 97 50.6 1 06 20 211 6*1002 
00826 C H I N A  LAKE, CAL.  0098 12 16 3 39 34.3 180 00 00 8 1  25 48 611302 

00817 N A I N I  TAL-EN, I N D I A  9006 12 17 14  19  56.64 1 03 12  40 42 434013 

00016 J U P I T E R - 0 N .  F L A .  9010 12 18 1 10  54.11 0 47 4 2  4 5  35 
00021 lOKYO-BN+ JAPAN 9005 12  I8  9 46 56.90 0 I 4  54  -25 45  
00820 N A I N I  TAL-BN. I N D I A  9006 12 18 14 14 45.07 3 32 4 2  3 1  57 
00918 SHlRAZ-BN, I R A N  9008 12 18 16  22 51.16 1 3 1  12  4 1  1 0  

00897 FT.  WORTHI T E X A S  0139 12 19 0 54 48.6 0 14  45 30 3 5  
00898 TERRE HAUTkr I N D .  8127 12  19 0 59 03.4 0 58 20 45  
00033 CURACAO-BN, N.W.1. 9009 12 19  1 06 19.13 1 39  54  6 8  25 

00099 FT. WORTH. TEXAS 0139 12 20 0 44 54.4 0 07 30 31  15 
o o w o  T E R R E  HAUTE. IND. 8127 12 20 o 49 14.2 o 51 2 1  15 
00066 A I K E N I  5.C. 6023 12 20 0 51  58.6 I 20 28  33 20 
00022 OLIFANTSFNTN-HN+S.AF 9002 12 20 1 33 06.20 11 03 30 21 25 
00895 WALNUT CREEK, CAL. 8553 12 20 2 58 41.5 0 44 24 03 
00901 CHINA L A K E ,  C A L .  0098 12 2 0  3 00 28.2 180  00 00 83 49 48 

00H67 A I K E N ,  5 . C .  6023 12 21 0 42 Ob.4 1 13 1 0  33 1 4  
00823 TOKYO-BNI J A P A N  9005 12 21 9 17  39.80 0 0 5  30 27 51  
00916 M I T A K A ,  JAPAN 0229 12 21 9 18 42.1 176 36  8 3  12 
00024 IOKYO-BNI JAPAN 9005 12 21 11  39 10.20 1 19  4 2  21 13  
00828 SHIRAZ-BNI I R A N  9000 12 21 1 5  55 45.39 2 25 0 6  38 18 

oonas AIKEN. 5 .  CAROLINA 6023 12 22 o 32 13.3 I 04 34 33 03 
0 0 8 3 1  TOKVO-BN. JAPAN 9on5 12 7 7  9 n7 59.9n n nb 18 2 8  7 2  .- - ._ - - _. .. _. 
00917 M I T A K A .  JAPAN 0229 12 22 9 09 09.7 159  00  8 3  06 
00832 10UYO-EN, JAPAN 9005 12 22 11 31 02.90 1 54 2 4  18 33 
00027 N A l N l  TAL-tiNv I h 3 1 A  9006 12 22 13 35 34.55 2 53 24 36 29 
00850 SHIRAZ-EN, I R A N  9008 12 22 15 44 21.31 1 1 5  1 2  39 30 

0 0 8 3 0  . J U P I T E R - B N ~  F L A .  9010 12  23 0 23 18.37 1 09 36 44 18 
00829 CURACAO-BN+ N.W.1. 9009 12 23 0 29 47.60 3 0 5  12  61 39 
00836 TOKYO-SNI JAPAN 9005 12 23 8 59 24.70 0 32 30 2 8  4 9  
00837 TOhYO-ON, JAPAN 9005 12 23 11 23 54.30 2 10 36 14  30 
00851 SHIRAZ-EN, I R A N  9008 I2 23 1 5  96 52.33 2 31 06 3 5  4 1  
00834 WOOMERA-BNI AUSTR. 9003 12  23 18 29 01.00 10  07  54  15 33 

00835 CURACAO-EN, N.W.1. 
00846 TOKYO-BNI JAPAN 
00891 TOKYO-RNi JAPAN 

00853 TOKYO-BNI JAPAN 
0 0 8 5 4  TOKYO-BN, JAPAN 
00915 M l T A K A i  JAPAN 

00913 SPOKANEi WASH. 
00914 SPOKANE, WASH. 
0 0 8 4 7  TOKYO-ON, JAPAN 
0 0 8 4 R  N A l N l  TAL-EN, I N D I A  
00851 SHIRAZ-BN, I R A N  
00849 N A l N l  TAL-ON, I N O I A  
00840 WOOMERA-EN, AUSTR. 
00841 SAN FERNANDO-BN, SP. 
00842 5 A N  FERNANDO-EN, SP. 

9009 
9005 
9005 

9005 
9005 
0229 

8142 
8142 
9005 
9006 
9008 
9006 
9003 
9004 
9004 

12 24 
12 24 
12  24 

12 2 5  
12 2 5  
12 2 5  

12 26 
12 26 
12 26 
12 26 
12 26 
12 16 
12 26 
12 26 
12 26 

0 18 00.67 
8 49 21.90 

11  11 19.70 

8 38 44.10 
1 1  oz 31.n0 
1 1  02 4 3 0 1  

1 59 32.2 
4 24 4n.6 

1 0  il  2i ;oo 
1 2  so i7,oe 
1 5  03 24.35 
I5 14 40.75  
1 8  01 50.16 
19  26 26.10 
21 47 68.10 

1 38 00 
0 2 5  30 
1 37 00 

0 04 1 8  
1 5 4  4 2  

1 1 8  1 8  
23 5 5  42 

0 28 1 8  
1 49 4 2  
9 3 1  5 4  
0 54 4 8  
1 48 4 2  

62 22 
28 5 5  
17 15 

29 00 
14  32 

zoo 00 

L E O  
180 

15 59  
39 30 
31  2 7  
2 0  49 - 0 17 
2 2  26 - 0 37  

6 8  06  

5 5  12 
33 Ob 

434013 
434023 
434013 
434013 

845001 
845001 
434013 

845001 
045002 
634062 
434013 
641002 
b41302 

634042 
434013 
845301 
434013 
434013 

634042 
434013 
845301 
434013 
434013 
434013 

434013 
434013 
434013 
434013 
434013 
434013 

434013 
434013 
434013 

434013 
434013 
E45301 

E45309 
8b5309 
434013 
434013 
434013 
434013 
434013 
434013 
434013 

641302 
845041 

00902 b4CRAHENTOI CAL.  8517 12 2 7  1 48 54.5 
00903 CALLAS. TEXI\S 0129 12 27 2 00 01.2 1 30 00 2 1  00 
00852 JUPITER-BN, FLA.  9010 12 77 2 08 20.83 2 46 2LI 14 55  434013 
00838 ORGAN P A S S - D N .  N.M. 9001 12 27 4 10 25.40 2 03 1.2 4 00 034013 

180 00 75 59  



1959 ETA 

0 0 5  NO S T A T I O N  STA NO DATE 
YO03 1 2  27 00839 WOOMERA-BN. AUSTR. 

00843 SAN FERNPNDO-BN. SP. 

00855 ORGAN PASS-BNI N.H. 
00904 FT. WORTH. TEXAS 
00858 J U P I T E R - B N .  FLA.  
on909 S P W A N E .  WASH. 
00456 ORGAN PASS-BN, N.M. 
00865 MAUI-BN.  H A W A I I  
00861 WOOMERA-BN. AUSTR. 
30863 SAN FERNANDO-BN. SP. 

00862 CURACAO-BN. N.W.1. 

Liu'jtrtJ SPOhirrrE. VIA>". 

00859 ORGAN PASS-BNv N.H. 
00907 F T .  WORTH. TEXAS 
00889 AIKEN.  5 .  CAROLINA 
00860 J U P I T E R - B N ,  F L A .  
00908 SPOKANE. WASH. 
00870 MAUI-BN,  H A W A I I  
00868 N A I N I  TAL-BN. I N D I A  
00873 WOOHERA-BN, AUSTRI 
00871 SAN FERNANDO-BN, SP. 
00872 SAN FERNANDO-BN. SP. 
00869 CURACAO-EN, N.W.1. 

00909 SPOKANE, WASH. 
00890 A I K E N ,  S .  CAROLINA 
00874 JUPITER-BN.  F L A .  
00882 H A I I I - B N r  H A W A I I  
00884 TOKYO-RNI JAPAN 
00877 TOKYO-EN, JAPAN 
00878 N A l N l  TAL-BN. I N D I A  
00875 SAN FERNANDO-BN, SP. 
00876 SAN FERNANDO-BN. SP. 
00879 CURACAO-FIN. N.W.1. 

00881 J U P I T E R - B N I  FLA.  
00886 HAUI-BN.  H A W A I I  
00887 H A U I - B N +  H A W A I I  
00885 N A l N l  TAL-BN. I N D I A  
0 0 8 8 0  CURACAO-BN. N.w.1. 

no864 SAN FERNANDO-BN. SP. 

O B 5  NO S T A T I O N  

00002 SAN FERNANDO-HN, SP. 

00004 SAN FERNANDO-BNI SP.  
00005 SAN FERNANDO-BN, SP.  

o o o n i  WOOUERA-BN, AUSTR.  

00003 SAN FERNANDO-BN, SP. 

00006 S Y D N E Y .  AUSTR. 

00007 ALBUQIJERQUEI N.M. 
00008 WOOMERA-BN, AUSTR. 

00066 WOOMERA-BN. A U S T A .  

noon9 WOOUERA-BN, AUSTR. 
o n n i o  WOOMERA-EN, A U S T R .  

00015 AREQUIPA-BN, PERU 

on013 WOOMERA-BN. AUSTR. 

ooni4 WOOMERA-BN, AUSTR. 

00016 ARECJUIPA-BNI PERU 
00012 hOOMERA-BN. AUSTR. 

00011 WOOHERA-BNI A U S I R .  

00018 WOOHERA-BNI AUSTR. 
00017 WOOHERA-BNI AUSTR. 

00019 WOOHERA-BN. AUSTR. 

O O O Z O  WOOHERA-BN, AUSTR. 
00021 WOOMERA-BN.  AUSTR. 

00023 AREQUIPA-BN.  PERU 

O(1022 AREQUIPA-BN. PERU 

00025 ARt011lPA-RNt  PERU 
>( ;n2b  ARFG;JiPA-Ri i ,  PERU 
ann24 WOOMERA-RN, A U S T R .  

9004 12 27 

9001 1 2  28 
0139 12 28 
9010 1 2  28 
#I41 I 2  24 
Yo01 12 28 
9012 1 2  28 

9004 12 28 
9003 I 2  28 

9004 12 28 
9009 I2 28 

8142 1 1  / 9  
9001 12 29 
0139 12 29 .~ 
6023 I2 29 
9010 12 29 
R142 12 29 
9012 12 29 
9006 12 29 
9003 12 29 
9004 12 29 
9004 1 2  29 
9009 12 29 

8142 12 30 
6023 12 30 
9010 12 3n 
9012 1 2  36 
9005 12 30 
9005 1 2  30 
9006 1 2  30 
9004 1 2  30 
9004 12 30 
9009 12 30 

9010 1 2  3 1  
9012 12 31  
9012 I2 3 1  
9006 1 2  3 1  
9009 12 31 
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9003 10 13 
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10 25 
10 2 5  
10 25 

T I M E  
17 52 47.25 
2 1  39 08.80 

1 45 57.60 
I 50 55.6 
1 58 12.06 
Y 05 26.1 
4 09 38.30 
6 1 3  56.37 

19 Ob  50.73 
2 1  29 10.30 
23 31 11.00 

17 43 30.70 

i iu 44.1 
1 36 26.60 
1 41 02.4 
1 49 00.9 
1 50 32.65 
3 56 28.1 
6 05 16.50 
14 47 18.28 
17 34 34.12 
18 56 03.50 
21 18 58.00 
2 3  22 04.23 

1 19 26.2 
1 39 27.5 
I 39 35-89 
5 55 26.78 

I2 34 37.00 
13 1 1  31.10 
14 35 27.88 
18 45 13-50 
21 10 46.90 
23 1 3  51.41 

1 28 39.31 
5 45 29.35 
8 07 04.50 

14 24 45.00 
23  36 30.51 

R. A. 
9 24 4 8  
2 03 42 

0 50 00 
1 47 
2 24 48 

2 17 06 
2 01 I 8  
8 45 1 2  
0 5 1  36 
1 5 2  42 
2 7 1  36 

0 54 30 
1 '0 
2 48 5 5  
3 05 18 

2 23 30 
2 1 1  24 
8 58 24 
0 28 4 8  
1 38 42 
2 3 3  18 

2 43 18 
2 29 54 
2 16 1 2  
1 5 e  1 2  

1 26 06 

1 59 54 
3 03 06 

1 58 06 
2 05 30 
2 09 42 
1 03 18 
3 23 06 

o 4e 1 8  

o 08 i n  

1959 I O T A  1 

T IME 
18 25 30.12 
19 24 50.80 
19 24 55.60 
19 25 28.80 
19 25 33.50 

18 10 41.9 

10 45 15 
19 31 02.70 

19 09 42.24 

I 8  45 59.38 
18 46 24.27 

0 58 06.67 
0 59 44.57 

1 1  10 09.82 
18 22 03-84 

IO 48 38.27 
17 57 07.39 

10 26 19.90 
12 1 1  04.14 

0 03 54-07 

b 5 1  04.10 
e 39 25.03 

8 I 1  46.98 

7 48 99.96 

7 27 56.58 
7 1 1  51.77 
0 23 00.28 

R. A. 
17 17 48 
17 29 36 
17 34 24 
I 8  08 1 2  
18 1 2  54 

5 30 

10 44 48 

10 30 36 

10 1 2  48 
10 1 5  48 

19 17 54 
20 2 3  12 
22 30 00 
9 48 30 

2 3  1 3  I 8  
2 1  14 00 

2 3  IO 30 
18 27 42 

23 00 24 

9 34 00 
4 39 42 

8 37 1 2  

8 42 54 

8 38 30 
2 40 1 2  
4 1 5  12 

OECL. - 6 20 - 4 26 
29 19 
22 00 
14 44 

o n i  
-10 02 
20 35  

5 3  01 

18 06 

- 4 46 

27 54 
20 50 - 0 06 
6 28 

33  32 
I 1  17 

-17 05 
20 43 - 4 38 
50 02 

- 1 45 
8 24 

3 1  27 
-17 28 
1 2  24 
14 28 
20 40 - 9 45 
44 36 

9 52 
29 46 

- 6 3 1  
14 37 
1 3  38 

42 I H U T H  

1 4 0  

110 

180 

180 

ALT I TUOE 

3 2  1 2  

¶4 L4 

30 12 

5 3  54 

RANGE I N D E X  
434013 
434013 

434013 
845041 
434013 
855309 
434013 
434013 
434013 
434013 
434013 
434013 

U423OY 
434013 
845041 
634042 
434013 
845309 
434013 
434013 
434013 
434013 
434013 
434013 

845309 
634042 
434013 
43b013 
434013 
434013 
434013 
434013 
434013 
434013 

634013 
434013 
434013 
434013 
434013 

OECL. 
-74 20 - 5 39 
- 6 3 2  
- 1 2  42 
- 1 3  3 2  

-78 

-42 3 2  

- 4 1  18 

-46 04 
-39 42 

- 5 11 
-34 34 

0 53 
-69 5 5  

-10 1 1  
-77 43 

-10 49 
-39 54 

- 9 5 0  

-e5 39 - b 29 

-45 17 

- 3 3  41 

-27 04 
5 59 

-77 04 

A Z I M U T H  

270 

AL I I TUOE 

14 18 

RANGE INDEX 
434023 
435013 
434013 
434013 
434013 

845001 

845302 
434023 

434023 

434023 
434023 

434013 
434023 
434013 
434023 

434013 
434023 

434013 
434023 

434013 

434023 
b y 4 0 1 3  

434023 

434023 

434023 
43401'3 
4 3 4 0 2 3 
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R.  A. OECL. AZ IMUTH A L T I T U D E  RANGE INDEX oes NO STATION STA NO DATE T I M E  
00027 AREQUIPA-0N. PERU 9007 10 26 8 51 27.55 3 41 54 32 02 434013 

00028 CURACAO-RNI N.W.1. 9009 10 27 8 35 41.70 8 38 54 - 2 01 434013 

00029 W. PALM BEACHI FLA.  
00032 ALBUOUERQUE. M.W. 
00030 SACRAMENTO. CAL. 
00031 CHINA LAKE. CAL. 

00102 CHINA LAKE, CAL. 
00158 SHIRAZ-BNI I R A N  
00033 SAN FERNANOO-BN+ SP. 
00057 ST. LOUIS+  MO. 
00035 ST. LOUIS.  MO. 
00034 SACRAHENTOI CAL. 
00077 CHINA LAKE. CAL. 
00078 C H I N A  LAKE, CAL. 
00079 CHINA LAKE. CAL. 
00080 CHINA LAKE. CALI  

00082 C H I N A  LAKE, CAL. 
00083 C H I N A  LAKE, CAL. 
00081 C H I N A  LAKE, CAL. 
00085 C H I N A  LAKE, CAL. 
00086 CHlNA LkKE. CAL. 
00087 C H I N A  LAKE. CAL. 
00008 C H I N A  LAKE, CAL. 
00089 C H I N A  LAKE, CAL. 
00090 C H I N A  LAKE. CAL. 
00091 CHINA LAKE. CAL. 
00092 C H I N A  LAKE, CAL. 
00093 CHINA LAKE. CAL. 
00094 CHINA LAKE, CAL. 
00095 C H I N A  LAKE, CAL. 
00096 CHINA LAKE, CAL. 
00097 CHlNA LAKE. CAL. 
00098 CHINA LAKE, CAL. 
00099 CHINA LAKE. CAL. 
00100 CHINA LAKE, CAL. 
00101 CHINA LAKE. CAL. 
00102 CHINA LAKE. CAL. 
00058 C H I N A  LAKE, CAL. 
00103 CHINA LAKE. CAL. 
00104 C H I N A  LAKE, CAL. 
00105 CHINA LAKE, CAL. 
00106 CHINA LAKE, CAL. 

00100 CHINA LAKE, CAL. 
00109 CHlNA LAKE. CAL. 

oooni CHINA LAKE. CAL. 

00107 CHINA L A K E ,  CAL.  

0016 
8534 
8517 
0098 

10 28 
10 28 
10 28 
10 28 

9 5 9  5 1  130 

180 00 

181 18 49 

10 28 - 4 42 
7 37 24 -17 24 

9 28 42 23 00 
10 02 24 -11 38 
7 44 00 2 42 
7 49 3 0  3 57 

180 00 
213 38 43 
213 18 22 
212 03 10 
211 46 45 
211 24 41 
211 07 26 
210 43 05 
210 37 47 
210 01 31 
209 44 59 
209 28 42 
209 06  42 
208 57 40 
208 49 34 
208 4 3  36 
208 26 47 
208 1 1  32 
201 57 17 
207 31 01 
206 54 44 
206 22 19 

59 845301 
845001 
641011 
641302 

229304 
434013 
434013 
845001 
845001 
641301 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 
229304 

. _ _  _ _  
1 1  43 20.6 
13 24 51.7 
13 26 18.0 74 38 

72 39 1 1  5073 
9008 
9004 
0140 
0140 
8517 
5073 
5073 
5073 
5073 
5073 

10 29 
10 29 
IO 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 

1 03 42.01 
1 12 04.40 
4 35 31.40 

1 1  22 50.5 
11 22 55.5 
13 02 19.8 
13 02 39.01 
13 02 40.01 
13 02 47.01 
13 02 49.01 
13 02 50.01 
13 02 51.01 
13 02 52.01 
13 02 53.01 
13 02 54.01 
13 02 55.01 

32 35 
47 38 52 
47 54 03 
50 16 38 
51 03 30 
51 24 04 
51 45 24 5073 

5073 
5073 
5013 
5073 

52 04 10 
52 32 50 
52 52 16 
53 16 51 

5073 10 29 13 02 56.01 
10 29 13 02 57.01 
10 29 13 02 58.01 
10 29 13 b2 59.01 

53 38 29 
5073 
5073 
5073 
5073 
5013 

54 00 01 
54 21 02 
54 45 00 
55 07 18 
55 34 06 

10 29 
10 29 

13 03 00.01 
13 03 01.01 

5073 
5073 
5073 

10 29 13 03 02.01 
IO 29 13 03 03.01 
10 29 13 03 04.01 

55 54 43 
56 22 18 
56 43 35 
57 04 56 5073 In 29 

5073 
5073 
5073 
5073 

~- ~ 

10 29 
10 29 
10 29 
10 29 

51 31 36 __. ._ ~ 

205 56 52 57 5 4  50 
184 51 04 71 29 39 
183 36 35 71 50 39 
182 26 23 72 16 17 
181 18 49 72 39 11 

._ .- 
229304 
229304 
229304 
229304 

13 03 40.01 
13 03 41.01 
13 03 42.01 
13 03 42.2 
13 03 43.01 
13 03 44.01 
13 03 45.01 
13 03 46.01 
13 03 47.01 
13 01 48.01 
13 04 32.01 
13 04 33.01 
I 3  04 34.01 
13 04 56.01 
13 04 57.01 
13 04 58.01 
13 05 00.01 
13 05 01.01 
13 05 02.01 
13 05 03.01 
13 05 23.01 
13 05 24.01 
13 05 21.01 
13 05 28.01 

5013 
5073 

10 29 
ln 29 -~ 

0098 
5073 
5073 

~- - 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
IO 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 
10 29 

180 00 
100 01 44 
178 50 42 
178 19 48 
176 37 36 
174 48 01 
172 55 06 
84 42 16 
81 25 34 

71 00 
73 08 37 
73 34 42 
73 58 12 
74 18 11 
74 31 36 
74 57 13 
68 14 42 
67 47 40 
67 20 50 
51 29 13 
51 07 45 
56 35 56 
55 45 51 
55 20 34 
54 56 43 
54 32 17 
46 31 24 
46 06 17 
44 59 03 
44 39 33 
44 22 08 
43 54 44 
43 31 55 
43 14 58 
43 00 52 
42 32 06 
42 10 03 
41 56 09 
41 30 10 
41 12 1 1  
40 29 30 
39 17 28 
38 55 44 
37 33 55 
37 14 01 
37 01 44 
36 43 46 
36 29 50 
36 1 1  26 
35 57 08 
35 38 44 
35 18 59 
35 05 04 
34 50 24 

641302 
229304 
229304 
229304 
229304 
2293n4 

5073 
5073 
5073 
5073 
5073 

~. ~- 
229304 
229304 
229304 
229304 

00iio CHINA LAKE,  CAL. 
00111 CHINA LAKE, CAL. 
00112 CHINA LAKE, CAL. 

5073 
5013 
5073 
5073 

82 36 00 
70 19 59 
70 05 45 

229364 
229304 
229304 
229304 

00113 CHINA LAKE, CAL. 
00114 CHINA LAKE. CAL. 
00115 CHINA LAKE. CAL. 
00116 CHINA LAKE, CAL. 
00117 CHINA LAKE, CAL. 
00118 CHINA LAKE, CAL. 
00119 CHINA LAKE. CAL. 
00120 CHINA LAKE, CAL. 
00121 CHINA LAKE. CAL. 
00122 CHINA LAKE, CAL. 
00123 CHINA LAKE. CAL. 
00124 C H I N A  LAKE, CAL. 
00125 CHINA LAKE, CAL. 
00126 CHINA LAKE. CAL. 
00127 CHINA LAKE, CAL. 
00128 CHINA LAKE, CAL. 
00129 CHINA LAKE, CAL. 
00130 CHINA LAKE, CAL. 
00131 CHINA LAKE, CAL. 
00132 CHINA LAKE, CAL. 
00133 CHINA LAKE, CAL. 
00134 CHINA LAKE, CAL. 
00135 CHINA LAKE, CAL. 
00136 CHINA LAKE. CAL. 
00137 CHlNA LAKE. CAL. 
00138 CHINA LAKE, CAL. 
00139 CHINA LAKE, CAL. 
00140 CHINA LAKE, CAL. 
00141 CHINA LAKE, CAL. 
00142 CHINA LAKE, CAL. 
00143 CHINA LAKE, CAL. 
00144 CHINA LAKE. CAL. 
00145 CHINA LAKE. CAL. 
00146 CHINA LAKE. CAL. 
00147 CHINA LAKE. CAL. 
00148 CHINA LAKE. CAL. 
00149 CHINA LAKE, CAL. 
00150 CHINA LAKE. CAL. 
00151 CHINA LAKE, CAL. 

00037 TOKYO-0Nr JAPAN 
00152 CHINA L A K E .  CAL.  

5013 69 36 40 
69 09 34 
68 53 24 
68 28 37 
68 07 42 
62 55 39 
62 37 24 
62 30 06 
62 10 50 
62 02 12 
61 57 19 
61 41 58 
61 26 25 
61 18 15 
61 16 20 
61 07 08 
61 00 17 
60 51 19 
60 47 37 
60 33 02 

5073 
5073 
5073 

229304 
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5073 
5073 
5073 
5073 
5073 
5073 
5073 
5073 
5073 
5073 
5073 

60 15 i6  
60 06 23 
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59 34 22 
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59 07 47 
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58 09 06 
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11 
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434013 00036 SAN FERNANDO-BN. 5P. 9004 IO 30 4 12 33.10 9 18 18 -17 09 

I 13 I 
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0 8 5  NO S T A T I O N  
00056 SACRAMENTOI CAL. 

00040 Y O K K A I C H I ,  JAPAN 

00062 SHIRAZ-ON.  I R A N  
00043 SAN FERNANDO-BNI SP. 
00044 5AN FERNANDO-BNI SP. 
00041 W. PALM EEACHI FLA.  
00955’) W H I T T I E R - D v  CAL. 
00060 C H I N A  LAKE,  CAL. 

00045 SAN FERNANDO-RN, SP. 
00039 ALBUQ’JERQUE, N.M. 
00042 WUOMERA-EN. AUSTR. 

00038 S A C R A M F N T O ,  C A L .  

STA NO 
8511  
8517 
0258 

9008 
9004 
9004 
0016 
8566 
0098 

9004 
0041 
9003 

DATE 
10 30 
10 30 
10 30 

10 31  
10 31 
10 31 
10 31 
10 31 
10 31 

11  01  
11 01  
11 0 1  

1 2  
12  
1 9  

0 
3 
5 
8 

1 2  
1 2  

5 
11 
1 3  

TIME 
39 42.6 
39 48.5 
28 49 

28 13.13 
51 05-20 
35 5 2 ~ 5 0  
55 09 
18 32.8 
18 40.1 

13 27.90 
59 26.1 
06 19.97 

R. A. 
6 54 42 

7 1 1  

9 02  06 
9 48 1 8  
6 31  18 

OECL. 
-20 30 

- 0 00 

20  00 - 1 56 
52 05 

A Z I M U T H  A L T I T U D E  RANGE I N D E X  
641011 

180  00 31 29 641301 
845001 

434013 
434013 
434013 

6 5  28 845301 
180 00 11 54 845301 
180 00 6 4  12 641302 

6 31 42 

7 02 00 

51  15 

-73  31 
0 4 1  54 

434013 
845301 
434023 

434013 
845301 
845301 
845302 

845301 
845301 
641301 

500‘+9 5AN FERNANDO-BN+ SP. 9006 11 0 7  5 :  05.89 6 3 v  00 51 3 5  

00046 ALBUQUERQUE+ N.M. 8534 11 02 11 36 55.9 
C!X’i7 ii. PALM BEACH, F L A .  0016 11 02 9 56 09 3 16  

00048 ALBUQUERQUE, N.M. 0103 11 02 11 36 56.0 0 5 0  30 
0 00 50  30 

00050 CAMBRIOGEI MASS. 1 ? Q O  :: 0: 3 j a  35.2 
Ou1vO BRVN AlHYNo PA. 0055 11 03 9 34 44 
no055 S A C R A M E N T O .  C A L .  8517 I 1  03 12  58 16.7 

269 6 1  12  
0 6 7  
0 00  42  2 3  

00051 CAMBRIOGEI MASS. 0099 11 0 3  9 35 21.8 329  1 5  12 
00052 CAMBRIDGE,  MASS. 0099 11 0 3  9 35 25.5 340  1 5  12 
00053 CAMBRIDGE. MASS. 0099 11 0 3  9 35 35.4 359 74 00 
00054 CAMERlDGEt  MASS. 0099 11 0 3  9 35 41.6 7 72 00 
00061  WOOMERA-EN. AUSTR. 9003 11 0 3  1 2  22 08.47 6 04 42  -61 31  

845301 
845301 
845301 
845301 
434023 

00063  SACRAMENTOI CAL. 8517 11 04 12 35 46.8 0 00 44  07  641301 
no064 TOKYO-BN, JAPAN 9005 11 04 19  21 03.90 23 30 00 1 6  13  434013 
00065 ASAHlKAWA. JAPAN 0201 11 04 19  22 01 7 25 6 9  845001 

OD067 WOOHERA-EN+ AUSTR. 9003 11 0 5  11 36 24.23 5 5 2  4 8  -67 48 434023 

00069  WOOMERA-BN. AUSTR. 

on072 WOOMERA-EN. AUSTR. 
00011  WOOMERA-EN, AUSTR. 
00014 SACRAMENTOv CAL. 
00013  OLIFANTSFNTN-ENIS.AF 

00068 ROCHESTER. N.Y. 

00010 WOOMERA-EN, AUSTR. 
00075 SACRAMENTOs CAL. 

00162 WOOMtRA-EN, AUSTR. 
00155 OLlFANTSFNTN-BN&.AF 

on076 CINCINNATI. OHIO 

9003 

9003 
9001 
8517 
9002 

8564 
8555 
9003 
8511  

9003 
9002 

11  06 

11 07  
11 07  
11 0 1  
11 07  

11 0 8  
11  08 
11 08 
11 08 

11  IO 
11 1 0  

11 14 14.48 

1 0  51 01.88 
12 37 10.53 
13  14 46.9 
19  22 11.14 

9 29 03.2 
11 17 31 
12 15 30.14 
12 52 11.2 

11  30 21.08 
18 14 50.50 

5 26 30  

5 36 24 
2 3  2 6  24 

3 12 4 8  

14 Ob 

0 27 30  

-62 36 

-69 1 8  
-52 29 

-68 40  

74 54 

-45 35 

434023 

434023 
434023 

0 00 21 0 1  6 4 1 i 0 1  
434023 

845001 
0 00 20 36 845301 

434023 
0 00 21 44 641301 

434023 
434023 

0 37 24 
3 07  1 8  

-42 46 
-62 12  

00157 AHEQUIPA-EN, PERU 9007 11 11 1 02  46.27 4 20 06 -52 3 1  
00159 ORENBVRG. U.5.S.R. 1063 11  11  1 40  06 5 35 30 24 
00167 ROCHESTER. N.Y. 8564 11 11 10 07  04.4 20 22 82 42 
00156 YOOMERA-BN. AUSTR. 9on3 11  11 11 07 51.52 n 24 12  -44 46 

434023 
845001 
845001 
434023 
641301 
845001 
845001 
845001 

434023 
434023 
434013 
641301 
434023 
634013 

845001 
845001 
434013 

434013 
845001 
845001 
845001 

00154 SACRAMENTO. CA;. 8 5 i 7  11 11 1 3  i 0  45.0 0 00 21 24 
00176 KOMSOMOLSKI USSR 1025 11  11  20  15 03.2 5 50 06 38 18 
00224 Y O K K A l C H I r  JAPAN 0258 11 11 20 1 5  27 2 1  11 1 6  
00177  KOMSOMOLSK, USSR 1025 11 11  2 0  15 58.2 8 33 30 40 00 

00161  AREOUIPA-ENr PERU 9007 11 12 0 40 31.00 4 0 7  42 -67 11  
00165 YOOMERA-BN. AlJ5TR. 9003 11 12 10 4 5  10.65 0 14 42 -46 02 
00166  WOOMERA-EN, AUSTR. 9003 11  12 12 30 40.32 21 2 1  00 7 50  

00169  OLIFANTSFNTN-BNIS.AF 9002 11 12 17  2 9  20.56 2 46 00 -66 11 
00160  SACRAMENTO* CAL. 8517 11 12  1 3  0 8  13.2 0 00 21 4 3  

00164 OLIFANTSFNTN-BN.S.AF 9002 11  12 19  1 5  35.56 2 1  45 48 -IO 1 9  

00174 UJGORODI USSR 1055 11  13 2 3 1  27.7 1 40 00 69  30 
00115 UJGOROO. USSR 1055 11 1 3  2 38 28.9 1 1  28 00 4 1  3 0  
00110 WOOMERA-EN, AUSTR. 9003 11  13  12 08 35.19 21 29 48 I: 48 

00171  SAN FERNANOO-BN+ SP. 9004 11 14 5 4 1  28.00 17  38 54 71 0 1  
0 0 l U l  BLAGOVESCHENSKI USSR 1010 11 14 20 52 40.6 8 20  00 16 18 
90182 ELAGOVESCtENSKr USSR 1010 11  14 20 52 50.8 8 51  00 13 00 
00183  ELAGOVESCHENSK, USSR 1010 11 14 20 53  29.5 9 51 00 1 30 

00169 WOOMERA-BN* AUSTR. 9003 11 15 11 23 18.57 2 0  57 24 10 27 434013 
00212 KANSAS C I T Y ,  MO. 0036 11  15 12 03  23.5 9 20 42 71  30 
(10113 SACRAMENTO. CAL. 8517 11  15 1 3  4 7  10.9 0 00 45 16 
0Olb8 OLIFANTSFNTN-ENIS.AF 9002 11  15 18 08  31010 21 46  24 - 4 32 

00185  BLAGOVESCHENSKr USSR 1010 11 15 2 0  30 59.8 9 3 8  00 8 3 6  
00186 ELAGOVESCHENSK* USSR 1010 11 15 2 0  31 32.3 10 2 2  00 2 54 

o o i e 4  E L A G O V E S C H E N S K ,  USSR 1010 11 15 20  3 0  41.5 9 07 00  11 48 

845001 
641301 
434013 
845001 
845001 
845001 

00172 SAN FERNANOO-BNt SP. 9004 11 16 4 56 24030 17  0 5  00 7 1  38 434013 
O O l S O  WOOMERA-EN, AUSTR. 9003 11  16 11 00 03.26 2 0  17  Ob 4 20 434013 
00179  OLIFANTSFNTN-EN+S.AF 9002 11 16 17  45  55.90 2 1  36  30 - 5 12  434013 
On118 M I T A K A ,  JAPAN 0229 11  16 20  11 32.8 31 12 42 42 845301 

On181 AREQUIPA-BNI PERU 9007 I 1  17 0 33 31.43 22 39 12 -16 51  
00188 TOKYO-LINI JAPAN 9005 1 1  17 19  48 36.10 13 0 1  00 76 4 3  

00191 A R E O V I P A - t l ~ .  PERU 9007 11  18 0 09 52.55 22 28 54 -18  43  
n@:13 N +  C A N I O N ,  O H I O  8536 11 18 11  02 01 9 2 3  0 48 

434013 
434013 

434013 
641001 



1959 I O T A  1 

085 NO S T  AT I ON STA NO DATE 
00189 Ne CANTON. OHIO 8536 

T I M E  R .  A. OECL. A Z I M U T H  A L T I T U O E  RANGE INDEX 
1 1  02 05 9 30 0 40 641001 

434013 
10 38 10.6 269 54 75 03 845301 
5 35 28.70 9 42 48 47 49 

1 1  18 

1 1  19 
1 1  19 

11 20 
1 1  20 
11 20 
1 1  20 
11 20 
1 1  20 
1 1  20 
1 1  20 

1 1  21 
1 1  21 
1 1  21 
1 1  21 
1 1  21 
11 21 
1 1  21 
1 1  21 
1 1  21 
1 1  21 

1 1  22 
1 1  22 
11 22 
1 1  22 
11 22 
1 1  22 
1 1  22 
1 1  22 

11 23 
1 1  23 
1 1  23 
1 1  23 
1 1  23 
1 1  23 
11 23 

1 1  24 
1 1  24 
1 1  24 

1 1  25 
1 1  25 
1 1  25 
11 25 
1 1  25 

1 1  26 
1 1  26 
11 26 
1 1  26 
11 26 
1 1  26 
I 1  26 
I 1  26 

1 1  27 
1 1  27 
1 1  27 
1 1  27 
1 1  27 
1 1  27 
1 1  27 
11 27 
1 1  27 
1 1  27 
11 27 
1 1  27 
11 27 
11 27 
1 1  27 

1 1  28 
1 1  28 
1 1  28 
1 1  28 
11 28 

1 1  29 
11 29 
1 1  29 
11 29 
1 1  29 
1 1  29 
1 1  29 
1 1  29 
1 1  29 
1 1  29 

1 1  30 

00193 SAN FERNANDO-EN. SP. 
00192 DAYTON. O H I O  

9004 
8557 

9006 
9008 
9004 
8536 
8579 
8534 
9012 
9006 

9008 
9001 
0140 
8517 
8566 
8517 
8566 
9012 
9005 
9006 

9009 
9012 
0129 
0139 
8517 
8566 
8566 
9006 

9009 
9012 
9004 

9012 
9009 
9010 

9010 
9001 
9006 

9010 
9012 
9006 
9012 
9009 

9010 
9010 
8566 
8566 
9012 
9005 
9006 
9012 

0016 
0016 
0016 
0016 
8566 
0102 
9001 
8566 
9009 
0218 
0218 
9006 
9012 
9012 
9008 

8534 
9001 
9012 
9009 
9006 

8534 
0102 
9001 
8517 
9001 
0245 
9006 
0016 
6023 
8557 

0103 

9001 

00194 
00218 
00196 
00195 
00360 
00279 
00209 
00204 

N A l N l  TAL-BN. I N D I A  
SHIRAZ-EN,  IRAN 
SAN FERNANDO-EN. SP. 
N. CANTON. OHIO 
ALBUOUEROUE t N.M. 
ALEUPUERQ(JEr N.M. 
MAUI -EN,  HAWAl 1 
N A l N I  TAL-BN, I N D I A  

0 1 1  33.63 9 40 48 9 8  31 
1 52 53.41 10 55 54 52 00 
5 13 18.10 10 20 06 39 31 

434013 
434013 
434013 
641001 
845301 
845001 
434013 
434013 

434013 
4340 I. 3 
845001 
641011 
845301 
641041 
845301 
434013 
434013 
434013 

434013 
434013 
845001 
045301 
641011 
845301 
845301 
434013 

434013 
434013 
434013 
434013 
434013 
434013 
434013 

434013 
434013 
434013 

434013 
434013 
434013 
434013 
434013 

434013 
43401 3 
845301 
845301 
434013 
434013 
434013 
434023 

845301 
845301 
845301 
845301 
845301 
845302 
434013 
845301 
434013 
845001 
845001 
434013 
434013 
434013 
434013 

10 I6 51 8 r5 6 45 

1 1  58 19.4 9 50 12 54 42 
15 24 03.41 14 30 42 51 4 3  
23 49 46.75 1 1  1 1  18 38 08 

1 30 24.85 10 46 00 54 00 
1 1  36 44.90 1 1  18 06 SO 24 
1 1  38 08.6 6 45 45 -13 39 
13 18 17.2 6 35 21 - 0 34 

1 1  58 18 o 00 70 

00219 SHIRAZ-BN. I R A N  
00202 ORGAN-PASS-EN. N.M. 
00197 ST. L O U l S t  MO. 
00280 SACRAMENTOv CAL. 
00201 W H l T T l E R t  CAL. 
00281 SACRAMENTO, CAL. 
00288 W H l T T I E R i  CAL. 

00217 TOKYO-BNt JAPAN 
00205 N A l N l  TAL-EN, l N 0 l A  

00207 CURACAO-EN. N.W.1. 
00211 MAUI -BNI  HAWAI I  
00198 DALLAS. TEXAS 
00199 FT.  WORTH, TEXAS 
00216 SACRAMENTOv CAL. 
00282 WHIT TIER^ CAL. 
00283 W H I T T I E R .  CAL. 
00206 N A l N l  TAL-BNI I N D I A  

00208 CURACAO-BNI N.Y.1. 
00215 MAUl-RN, H A W A I I  
00203 SAN FERNANDO-EN, S f .  
00214 ORGAN PASS-BNv N.M. 
00228 HAUI -BN.  HAWAl I 
00220 CURACAO-BN. N.W.1. 
00221 JUPITER-EN.  FLA.  

00222 JUPITER-BN.  FLA.  
00223 ORGAN PASS-BN. N.M. 
00226 N A l N l  TAL-ANI I N D I A  

00227 JUPITER-BN. FLA.  
00234 MAUI-EN, H A W A I I  
0023Y N A l N l  IAL-EN,  I N D I A  
00236 MAUI-BNI H A W A I I  
00230 CURACAO-BNI N.W.1. 

00235 JUPITER-BN.  FLA.  
00232 JUPITER-EN.  FLA. 
00303 W H I T T I E R .  CAL.  
00304 W H l T l l E R ~  CAL.  
00237 MAUI-EN, H A W A I I  
00229 TOKYO-EN, JAPAN 
00233 N A I N I  TAL-EN, I N D I A  
00238 MAUI-BNv H A W A I I  

00289 W. PALM BEACH. FLA.  
00231 W. PALM BEACH, FLA.  
00290 W. PALM BEACH. FLA.  
00291 W .  PALM BEACH, FLA.  
00305 W H l T T l E R t  CAL. 
00258 ALAMOGOROO. Y.M. 
00241 ORGAN PASS-EN, N.H. 
00306 W H l T T I E R t  CAL. 
00247 CURACAO-EN, N.W.1. 
00359 KAGOSHIMA~ JAPAN 
00259 KAGOSHIMA. JAPAN 
00245 N A l N l  TAL-BNI I N D I A  
00249 MAUI-BNI MAYA1 I 
00250 HAUI-BNI H A W A I I  
00285 SHIRAZ-EN, I R A N  

00307 ALBUQUERQUE, N.Mo 
00240 ORGAN PASS-BNI N.M. 
00248 MAUI-BNI H A W A I I  
00252 CURACAO-RNI N.W.1. 
00253 N A l N l  TAL-BNI I N D I A  

00308 ALBUQUERQUE, N.M. 
00254 ALAHOGOROO~ MUM. 
00242 ORGAN PASS-BNI N.M. 
00309 SACRAMENTO. CAL. 
00243 ORGAN PASS-BNv N.M. 
00244 SAPPOROI JAPAN 
00246 N A l N l  TAL-BN. I N D I A  
00257 W .  PALM BEACH. FLA.  
00296 A I K E N I  S.C. 
00256 DAYTON.  OHIO 

00310 ALBUQLIEROUE~ N.M. 

00210 MAUI-EN. HAWAII 

13 20 01.6 225 12 42 18 
13 20 20.0 9 lb 48 -26 04 
13 21 01.9 192 24 35 12 
15 00 02.61 15 27 12 73 58 
20 04 02.90 b 01 48 3 04 
23 27 07.68 10 52 54 43 12 

0 33 36.24 
5 37 47.26 

1 1  15 44 

21 44 18 
1 20 00 
18 03 

8 36 03 

14 57 
-17 34 
18 30 

-28 07 
158 

224 54 
176 00 

29 17 

24 53 
-15 47 
-15 38 
-15 42 
-12 53 
-17 28 
-13 45 

- 7 0 9  
-21 09 
-11 18 

11 03 
38 53 

-12 19 
-21 51 
37 12 

50 27 

1 1  16 22.6 
12 57 26.3 
12 57 29.6 
I2 59 14.5 
23 05 06.30 

60 

44 42 
28 42 

38 48 
36 30 

69 
71 

69 
37 12 
74 54 

27 54 

70 

I1 17 24 

0 11 36.10 22 02 24 
5 15 15.51 1 12 12 
5 50 38.50 5 59 12 
12 36 50.10 6 01 54 
1 5  39 56.73 
23 48 34.66 
23 50 57.53 

10 34 02.57 
12 14 48.40 
13 22 07.54 

1 12 10.01 
6 16 00.31 
12 59 26-06 
15 17 53.99 
23 04 35.64 

0 29 07.20 

7 19 42 
21 36 54 
2 00 24 

5 52 36 
6 14 36 
1 41 48 

21 19 00 
20 31 36 
1 25 06 
7 54 12 

22 32 18 

22 51 36 
22 21 06 0 51 10.67 

2 31 49.6 
2 33 00.6 
5 54 36.12 21 02 54 

1 05 48 
20 41 54 
8 16 06 

9 16 55.50 
14 20 30.75 
14 55 42.35 

- 9 04 
1 1  25 

-26 50 

0 28 18 
0 28 31 
0 28 42 

305 
315 
325 

0 28 50 
2 10 23.4 
2 10 38 
2 10 52.10 
2 11 57.6 
9 30 58.77 

335 

23 51 12 

5 24 48 0 15 
i n  3n nq 22 59 3n 44 _ _  _ _  ~. 
10 38 26 I 3  21 - -  48 
14 00 11.27 22 01 36 47 32 
15 39 51.66 8 3 9  12 4 3  02 
15 40 49.36 1 1  28 48 21 38 
15 41 10.30 22 16 30 43 10 

1 47 36.5 
I 48 09.40 2 3  37 18 
5 08 15.69 20 08 36 
9 09 53.77 6 43 10 
13 36 21.13 21 12 00 

1 24 49.1 
1 25 04 
1 25 11.80 23 07 42 
3 09 48.3 
3 10 32.40 19 21 12 
9 54 50 23 10 
13 14 42.92 22 08 42 
23 20 12 
23 22 55.9 1 08 00 
23 23 45.7 

1 01 57.4 

- I5 . 

180 
20 55 
42 12 
-29 54 
34 05 

180 
180 

180 00 
15 37 

41 57 
17 

55 42 845301 
4 3 4 0 1 3  
434013 
4 3 4 0 2 3  
434013 

845301 
U45302 
434013 
641302 
434013 
845001 
434013 
845301 
634042 
845302 

53 24 
68 42 

80 31 

76 

35 45 

180 50 24 845302 



1959 I O T A  1 

G @ S  NO 5 7 4 7  I O N  STA NO DATE TIME R. A. OECL. AZIMUTH A L T I T U D E  RANGE INDEX 
00255 ALAMOGORDO, N.M. 0102 1 1  30 1 02 16 180 65 30 045302 
00311 ALEUQIJFROilE. N.M. F103 1 1  30 1 02 40 1 3 5  60 42 045302 
00260 ORGAN PASS-WNv N.M. 9001 1 1  3 0  1 02 46.70 2 3  14 5+ 10 1 4  434013 
00312 ALBUOUEROUE. N.M. 0103 1 1  3 0  1 04 53.5 90 5 1  00 
00251 JtJPITER-BN.  FLA.  9010 1 1  30 1 01 00.66 18 10 24 56 1 2  
00262 SACRAMENTO, CAL. 0511 1 1  30 2 47 01.6 180 00 78 03 
00313 W H I T T I F R .  C A l .  85h6 1 1  90 2 47 15.7 324 48 63 06 

845302 
434013 
641301 
045301 
434013 
045301 

O O i b l  UHbAN P A ~ S - U N I  N.M. 9001 1 1  30 2 49 32.60 19 04 00 65 20 
00264 M I T A K A .  JAPAN 0229 1 1  3 0  9 32 35.6 323 36 70 42 
00263 TOKYO-BN, JAPAN 9005 11 30 9 32 49.20 2 2  31 06 53 10 435013 
00265 N A l N l  TAL-BN. I N D I A  9006 1 1  30 12 53  41.49 0 3 5  42 63 10 434013 
00348 SHIRAZ-RNv I R A N  9008 1 1  30 14 34 15.90 2 3  38 42 5 5  00 434013 

00302 AIKEN.  5.C. 6023 17 01 0 42 55.6 I 8  5 0  h 3  19 O ?  634042 

521305 00213 EDWARDS AFB-9. CAL. 3013 12 01 2 26 35 
00266 ORGAN PASS-EN, N.M. 9001 1 2  01 2 26 51.10 18 54 12 6 5  40 434013 
00274 EDWARDS AFB-91 CAL. 3013 1 2  01 2 21 05 30 20 24 43 34 40 521305 

C 1 1 _ ) ^ C  00212 EDWAROF AFR-0. C A I .  9013 1 2  01 2 26 ~6 ." ! I  2 1  0:. 5 5  00 2L.>"'  

25 2 5  40 49 41 06 

00275 EDWARDS AFB-9,  CAL. 3013 1 2  01 2 21 35 3 3  58 40 38 nn 54 521305 
nn_)_)c ""6 I Y 

00217 
00286 
00452 
00287 

00284 
00335 
00267 
00268 
00269 
00270 
00336 
00340 
00337 
00295 
00271 
00293 

00294 
00292 
00338 
00341 
00339 
00299 
00300 
00301 
00324 
00298 
00342 

00327 
00297 
00320 
00321 
00323 
00317 
00318 
00326 
00343 
00344 
00385 

00365 
00329 
00316 
00319 

00351 
00357 
00315 
00386 
00322 
00328 
00331 
00332 

00352 
00358 
00381 
00308 
00330 
00333 
00334 
00429 

00366 
00345 
00341 
DO390 
00391 

c n . , r n n r  .rn n e.. 
L Y " n l l V 3  "8 " - 7 ,  C"L.  

LOWAROS AFE-91 CALI 
I A T S I I S H I R O .  JAPAN 
I O K K A I C H I .  JAPAN 
TOKYO-BN+ JAPAN 

SACRAMENTO, CAL. 
CHINA LAKE. CAL. 
ORGAN PASS-BNI N.M. 
EDWARDS A F B t  CAL. 
EDWARDS A F B t  CAL. 
EDWARDS AFB. CAL. 
ALBUOUERQUEI N.M. 
ALBUQUEROUEv N.M. 
ALBUOUEROUE. N.H. 
ALAMOGORDOI N.M. 
EDWARDS AFB. CAL. 
DAYTON. onio 
TERRE H A U T E *  INO.  
ORGAN PASS-BN. N.M. 
ALBUQUEROUEI N.M. 
ALBUOUERQUE. N.M. 
ALBUOUERQUEt N.M. 
YATSUSHIRO.  JAPAN 
TOKYO-BNt JAPAN 
N A I N I  TAL-BNI I N D I A  
J U P I T E R - B N .  FLA.  
N. CANTON, O H I O  
ROCHESTER, N.Y. 

SACRAMENTOg CAL. 
WALNUT CREEK, CAL. 
YATSUSHIRO.  JAPAN 
TOKYO-BNv JAPAN 
N A I N I  TAL-BN. I N D I A  
S I N  FERNANDO-BNv SP. 
SAN FERNANDO-BN. SP.  
STATE COLLEGE, PA. 
ROCHESTER, N.Y. 
ROCHESTER. N.Y. 
CAMBRIDGEI MASS. 

SACRAMENTO. CAL. 
SAN JOSE, CAL. 
UOOMERA-BNI AUSTR. 
SAN FERNANDO-BNI SP. 

A l K E N e  S.C. 
C H I N A  LAKE,  CAL. 
ORGAN PASS-BN. N.M. 
ALBUQUERQUEI N.M. 
TOKYO-EN, JAPAN 
YATSUSHIRO,  JAPAN 
PERTH. AUSTR. 
PERTHI AUSTR. 

A I K E N v  S.C. 
ALBUQUERQUE, N.M. 
ALBUOUEROUEv N.M. 
ALBUOUEROUE, N.M. 
TOKVO-BN e JAPAN 
PERTH,  AUSTR. 
PERTH,  AUSTR. 
A I K E N I  5.C. 

ALBUOUEROUE~ N.M. 
SACRAMENTO, CAL. 
WOOMERA-BNI AUSTR. 
PERTH,  AUSTR. 
PERTH.  AUSTR. 

:a i3  
3013 
0212 
0250 
9005 

8511 
0098 
9001 
3016 
3016 
3016 
0534 
0103 
8534 
0102 
3016 
8551 

8121 
9001 
8534 
0103 
8534 
0272 
9005 
9006 
9010 
0544 
0564 

0517 
8553 
0212 
9005 
9006 
9004 
9004 
0060 
8564 
8564 
0099 

8517 
8573 
9003 
9004 

6023 
0098 
9001 
8534 
9005 
0212 
0601 
0601 

6023 
0103 
8534 
8534 
SO05 
0601 
0601 
6023 

0103 
0517 
9003 
0601 
0601 
4012 
6023 
8544 
0564 
8564 

i 2  i,i i i H  05  
12 01 2 28 35 
1 2  0 1  9 04 52  

30  5 4  00 
30 39 18 
0 00 

- -  
3 3  03 00 
28 36 10 

- -  
521305 
521305 
845301 
845001 
434013 

64 1302 
641302 
434013 
521305 
521305 
521305 
845001 
845302 
845001 
845302 
521305 
845302 

845002 
434013 
845001 
845302 
845001 
845301 
434013 
434013 
434013 
845041 
045001 

641302 
641001 
845301 
434013 
434013 
434013 
434013 
845301 
845001 
845001 
845301 

641302 
845301 
434013 
434013 

634042 
641302 
434013 
845001 
434013 
845301 
641301 
641301 

634047 
84530 
845001 
845001 
434013 
641301 
641301 
634042 

08  00 
22 3 3  46 
21 17 54 39 18 

1 2  01 9 08 39 
1 2  01 9 09 18.40 

12 02 2 01 2b.B 
12 02 2 02 48.2 

180 00 
180 00 00 

13 00 
10 21 00 

12 02 2 04 04.00 
1 2  02 2 04 31  
1 2  02 2 04 31 
1 2  02 2 05 31  
12 02 2 05 51.6 
1 2  02 2 05 56 
1 2  02 2 06 03.1 
1 2  02 2 06 01 
1 2  02 2 06 3 1  
1 2  02 2 3  59 2n.2 

18 45 42 64 56 
22 04 1 2  55 3 1  48 
33 06 00 42 18 00 
38 1 2  00 31 51 00 

22 56 24 84 48 

0 56 36 85 30 
0 40 12 

0 

269 54 
41 41 24 

31 36 
23 43 1 2  
63 00 

12 03 0 00 10.9 22 55  50 15 
12 03 1 41 04.40 18 32 42 62 00 
12 03 1 43 07.3 22 52  48 03 40 
12 03 1 43 08.5 
12 03 1 43 35.9 

0 00 

0 00 

40 30 

23 30 
2 41 06 04 06 

17 58 36 62 30 
16 47 54 68 2 3  
17 1 1  42 59 01 
2 3  05 45 58 20 
23 53  18 57 03 

12 03 10 08 2 2  
1 2  03 10 10 40.00 
12 03 13 3 1  14.58 
1 2  03 23 36 21.21 
12 0 3  2 3  39 04  
12 03 23 40 16.0 

1 2  04 3 04 13.4 
12 04 3 04 15 
12 04 9 48 31 
12 04 9 49 22.30 
1 2  04 1 3  09 07-48 
1 2  04 10 10 34.70 
1 2  04 19 57 40*10 

0 0 0  

0 0 0  

41 22 

26 30 
0 30 88 42 

16 10 12 19 58 
1 5  59 30 74 45 
19 5 1  00 5 1  58 
17 04 00 69 52  

23 58 56 24 
1 24 58 00 

12 04 23 11 00 
1 2  04 2 3  17 40.6 
1 2  04 2 3  18 12.9 

0 64 30 

0 45 00 

0 00 
0 

60 24 

42 03 
38 36 00 

12 04 23 18 53.18 

12 05 2 41 20.7 
12 05 2 51 31.3 
12 05 18 33 24.94 10 1 1  06 6 03 

14 34 00 80 16 

12 1 1  06 76 52 

14 40 36 73 06 
1 1  42 18 
11 06 06 69 22 

12 05 19 36 06.40 

1 2  06 0 40 34.6 
1 2  06 2 19 32.6 
12 06 2 2 1  20.60 

0 00 00 30 45 00 

1 2  06 2 22 17 
1 2  06 9 02 59.20 
1 2  06 9 03 06 0 00 

0 00 
40 00 

0 00 

28 00 
54 15 
63 30 

1 2  06 19 5 2  35.6 
1 2  06 19 53 11.2 

1 2  07 0 17 51.2 
1 2  01 1 59 20 

1 1  54 30 11 1 5  

1 1  44 24 78 42 
1 1  06 24 18 09 
16 34 18 75 18 

23 48 
1 2  01 1 59 21.0 
1 2  07 1 59 31.4 
1 2  01 8 40 41.00 

45 00 
65 00 

60 40 
59 1 5  

1 2  01 19 30 30.2 
1 2  07 19 30 53.9 
1 2  01 2 3  5 5  06.4 1 1  73 45 17 26 

1 2  08 
1 2  08 
1 2  08 
12 00 
12 00 
1 2  08 
1 2  08 
1 2  0 8  
12 08 
1 2  08 

1 36 32 
3 19 55.9 

0 0 0  
0 00 

45 00 
70 10 
349 42 

23 42 
30 36 

57 50 
5 5  25 
11 04 12 

045302 
641302 
434013 17 25 59.40 

19 00 02.3 
19 00 25.7 

10 04 42 3 3 3  

77 40 
8 0  5 2  
0 3  34 
61 20 

641301 
641301 

3 2 1  095301 
634042 
045041 
845001 
845001 

00350 LAREDO-RADAR, TEXAS 
00430 A I K E N .  S.C. 

00380 ROCHESIERI  N.Y. 
00301 ROCHESTER. N.Y. 

0 0 3 4 ~  N. C A N T O N ,  O H I C  

2 1  39 06.6 
2 3  3 2  22.8 
2 3  3 2  30.4 
2 3  33 12.5 
2 3  3 5  00.2 

1 1  1 3  45 
3 00 

2 3  09 
5 38 1 2  

- I6 



1959 I O T A  1 

005 NO STATION 
00382 ALEUOUCRQI.IE, N.M. 
00389 ALBUQIJEROUE* N.M. 

STA NO 
0103 
8534 
9002 
0602 
0601 
4012 
4012 
8536 
8564 

8534 
9005 
0602 
8564 

8536 
0113 
0602 
9003 
0600 

8517 
9001 
1025 
9003 

DATE T I M E  
1 2  09 1 13 49.1 
12 09 1 13 49.7 
1 2  09 1 54 04-20 
12 09 17 05 56.4 
1 2  09 18 4h 20.1 
12 09 21 16 13.5 
12 09 21 16 29.5 
12 09 23 09 43 
1 2  09 2 3  10 30.2 

12 10 0 5 1  03.4 
12 10 9 19 55.00 
12 10 16 43 27.3 
12 10 2 2  47 42.5 

R. A. DECL. 

79 18 
-44 29 
-35 

AZIMUTH A L T I T U D E  
0 00 24 06 

RANGE INDEX 
845302 
845001 
434023 
845001 
641301 

315 895307 
321 895307 

641041 
845001 

845001 
434013 
845001 
845001 

641001 
845301 
845001 
434023 
845301 

641301 
434013 
845001 
434023 

641301 
845001 
845001 

434013 
845001 
845001 

641302 

641302 

855301 
434013 
845001 
845001 
845301 
845301 
434013 

434013 
434013 

845309 
845001 
845301 
845301 

845301 
434013 
845301 
845301 
845301 
641302 
521305 

1 1  12 24 
3 05 54 
7 1 5  

00346 OLIFANTSFNTN-0N.S.AF 
00356 SYDNEY, AIISTR. 
00362 P E R T H t  AUSTR. 
00353 LAREOO-RADAR, TEXAS 
00354 LAREDO-RLDAR. TEXAS 

90 20 45 20 
1 42 73 3 0  
1 42 73 30 

00355 N. CANTONi OHIO 
00383 ROCHESTER. N.Y. 

00367 ALBUQUEROUE, N.M. 
00361 TOUYO-BN. JAPAN 
00364 SYDNEY, AIISTR. 
00363 ROCHESTERI N.Y. 

00368 N. CANTON. OHIO 

0 26 
23 24 

10 58 1 2  
1 2  46 42 
7 27 

2 2  50 

1 23 

7 30 
2 46 48 

88 06 
83 15 

79 36 
78 04 

-36 30 
82 54 

88 36 

-36 00 
-49 37 

12 1 1  0 32 51 
12 1 1  14 13 2 3  
12 1 1  16 zn 55.13 

. - -  
00392 VAN NUYS. CAL. 
00373 SYDNEY, AIISTR. 
00377 WOOHERA-BNI AUSTR. 

0 21 

12 1 1  18 03 19.93 
12 1 1  18 04 29 

1 2  12 1 48 54.6 
12 1 2  1 52 17.00 
12 12 8 35 43.0 
12 12 17 40 34.41 

12 13 3 12 41.8 
12 13 23 24 24 
12 13 23 25 54.7 

00374 ADELAIDE,  AUSTR. 

00369 SACRAMENTOI CAL. 
OD375 ORGAN PASS-RN. N.M. 
00425 KOMSOMOLSU. USSR 
00370 WOOMERA-8N. AUSTR. 

00379 SACRAMENTO+ CAL. 
00371 C I N C I N N A T I v  OHIO 
00370 ROCHESTERv N.Y. 

00316 ORGAN PASS-BN. N.M. 
00372 C I N C I N N A T I .  OHIO 
00412 ROCHESTER, N.Y. 

00384 SACRAMENTO, CAL.  

00393 C H I N A  LAKE, C A I .  

00414 CAMBRIDGE. MASS. 
00394 JUPITER-BN.  FLA. 

223 37 

0 00 31 25 
1 1  13 DO 
1 5 5  54 
2 39 00 

76 07 
41 42 

-46 1 1  

0517 
0050 
8564 

0 00 31 10 
11 12 30 
23 44 

84 06 
82 03 

9001 
0050 
8564 

8517 

0098 

0099 

1 2  14 1 06 19.10 1 1  43 12 

12 14 23 02 30.7 23 49 
12 14 1 10 36 0 59 12 

76 03 
18 24 
82 48 

12 15 2 27 08.5 

1 2  16 2 05 22.7 

0 00 36 41 

1 1 5  00 30 27 00 

210 00 77 42 12 17 0 06 09.4 
12 17 1 2 1  19.b0 
1 2  17 10 1 3  34 
12 11 23 41 52 

12 17 23 43 44.6 
12 17 23 44 01.94 

12 17 2 3  43 00.2 

12 17 0 06 09.4 
12 17 1 2 1  19.b0 
1 2  17 10 1 3  34 
12 11 23 41 52 

12 17 23 43 44.6 
12 17 23 44 01.94 

12 17 2 3  43 00.2 

9010 
0230 
8564 
0099 

1 11 54 
4 09 
0 08 36 

46 30 
72 
45 57 

00397 MIYAZAUI. JAPAN 
00396 ROCHESTERv N.Y. 
00415 CAMRRlOGEt MASS. 
DO416 CAMBRlOGE+ MASS. 

252 54 16 12 
177 30 75 42 0099 

9010 

9005 
9006 

8142 
0129 
8564 
8564 

0139 
9010 
0016 

00395 JUPITER-BN.  FLA.  

OD399 TOKYO-0Ne JAPAN 
00398 N A I N I  TAL-BN. I N D I A  

on413 SPOKANE. Y A ~ H .  

6 11 48 

1 46 42 
5 07 30 

62 01 

40 10 
55 26 

12 18 9 53 12.80 
12 18 13 1 5  09.74 

12 19 0 56 18.0 
12 19 1 02 45.5 
12 19 2 2  56 lb.6 

358 86 47 24 

23 35 12 48 54 
2 59 00 5 09 36 

45 46 30 

10 71 
20 74 
30 76 

360 00 75 25 
344 36 36 60 1 2  00 
359 58 48 66 46 1 2  
27 57 00 70 4 8  36 
37 30 00 71 06 00 
02 57 00 64 03 00 
90 0 3  36 61 34 12 
103 31 48 49 39 36 
1 1 1  47 24 37 07 48 
115 55 48 27 24 36 
270 24 77 42 
267 18 78 36 
148 12 15 36 
147 12 74 54 
140 30 67 36 

0 0 ~ 3 4  GALLAS.  T E X A S  
00435 ROCHESTERi N. Y. 
00436 ROCHESTERv N e  Y e  

2 20 00 72 15 

12 19 22 59 00.7 

12 20 0 41 09.4 
12 20 0 44 33.86 
12 20 0 45 05 
12 20 0 45 15 
12 20 0 45 54 
12 20 2 20 55.1 

00437 
00408 
00438 
00400 
00439 
00442 
00402 
00410 
00403 
00409 
00404 
00411 
00405 
00406 
00407 
DO455 
00456 

FT.  WORTHI TEXAS 
JUPITER-EN,  FLA.  
W. PALM BEACH. FLA.  
W. PALM BEACH, FLA. 
W. PALM BEACH. FLA.  
SACRAMENTO, CAL. 
EDWARDS AFB-0.  CAL. 
EDWARDS AFB-BI CAL.  
EDWARDS AFB-8,  CAL. 
E D W I R O S  AFB-81 CAL. 
EDWARDS AFB-8 ,  CAL. 
EDWARDS AFE-81  CAL. 
EDWARDS AF8-8, CAL. 
EDWARDS AFB-8,  CAL. 
EDWARDS AFE-8.  CAL.  
CAHBRIOGEI MASS. 
CAMERlDGEt MASS. 

0 39 30 48 46 

0016 
0016 
8517 
5041 
5041 
5041 
5041 
5041 
5041 
5041 
5041 
5041 
0099 
0099 
0099 
0099 
0099 

12 20 2 21 28 
12 20 2 21 56 
12 20 2 22 28 

521305 
521305 
521305 1 2  20 2 2 2  36 

1 2  2 0  2 23 2n 521305 
521305 
521305 
52 1305 
521305 
845301 
845301 
815301 
845301 
845301 

845301 
045301 
845301 
845301 
434013 

845301 
845301 
434013 

. ~. 
12 20 2 2 3  i o  
1 2  20 2 24 28 
12 20 2 25 28 
12 20 2 26 28 
12 2n 22 34 31.n 
12 20 22 34 39.; 
12 20 22 35 38.5 
12 20 22 35 40.1 

00457 CAMBRIDGEI MA5S. 
00458 CAMBRIDGE. MASS. 
OD459 CAMBRIDGEI MASS. 

00440 W. PALM BEACH. FLA. 
00401 W. PALM BEACH, FLA. 
00441 W. PALM BEACH, FLA. 
00453 M I T A K A ,  JAPAN 
00413 TOKVO-BNI JAPAN 

00443 W. PALM BEACH, FLA. 
00444 W .  PALM EEACHt  FLA. 
00417 JUPITER-BNI  FLA.  

00445 EDINBURG, TEXAS 
00418 JUPITER-BN. FLA.  
00421 TOKYO-EN, JAPAN 
00419 CURACAO-BNI N.W.1. 

00446 EDINBURG, TEXAS 
00422 TOKYO-EN. JAPAN 
00427 LAREOO-RADAR. TEXAS 

12 20 22 36 04.6 

0016 
001h 
0016 
0229 

1 2  2 1  0 23 47 
12 21 0 23 3 9  
12 2 1  0 24 08 

40 72 
60 71 
69 71 
36 18 73 12 12 21 8 44 39.1 

12 2 1  10 28 39.30  

12 22 23 36 50 
12 22 23 37 04 
12 22 2 3  37 32.71 

12 23 1 19 53.3 
12 23 1 22 5b.93 
12 2 3  9 46 16.40 
12 23 23 2 2  34.52 

12 24 0 57 07.8 
1 2  24 9 21 16.50 
12 24 15 36 12.5 

21 40 48 9005 

0016 
0016 
9010 

0066 
9010 
9005 
9009 

0066 
9005 
4012 

3 02 

25 66 
35 67 

1 50 06 32 00 

240 78 35 845302 
434013 
434013 
434013 

22 26 42 
2 3  05 42 
4 16 18 

-17 36 
-19 13 - 7 2 3  

240 81 1 5  845302 
434013 

84 00 46 18 329 895307 
2 1  16 12 1 20 

- 17 - 



1959 IOTA 1 

O B 5  NO STATION 
00428 LAREDO-RADAR, TEXAS 

00423 TOKYO-DNI JAPAN 

00420  WOOMERA-BNI AUSTR. 

00454  MITAKA+ JAPAN 

00424  ORGAN PASS-ON, N.M. 
0 0 4 2 6  WOOMERA-EN, AUSTR. 

0 0 4 5 1  AOELAIOEI AUSTR. 
0 0 4 5 0  ADELAIOEv AUSTR. 
00449  ADELAIDE. AUSTR. 

0 0 4 3 1  JUPITER-BNr FLA. 
00432  WOOMERA-BN. AUSTR. 

STA NO 
4012 

9005 

9003 

0229 

9001 
9003 

Ob00 
0600 
Ob00 

9010 
9003 

DATE T I M E  
12 24  15 36 24 

12 25 8 59 52.10 

12 26 12 25  I l e b 8  

12 27 10  42  50.0 

12 28 1 10 40.10 
12 28 18 4 H  09.37 

12 29  18 24 12 
12 29  I E  24 16 
12 29 18 24 17 

12 3 1  11 12 59.98 
12 3 1  17 39 21.50 

R. A. DECL. AZIMUTH 
84 no 

22 no 1 8  - 9 5 4  

1 3 1  5 4  - 5 8  5 7  

202 06 

2 1  13 Ob -19 09 
I 1  4 3  00 -57 18 

345 
355 
359 

15  06 36  -29  48 
1 2  3 1  3 6  -49  l o  

1958 BETA 1 

ADDENDA TO OBSERVATION L IST INGS PREVIOUSLY 
PUBLISHED I N  SA0 SPECIAL REPORTS. 

005 NO STATION STA NO 
00823  SAN FERNANDO-0N. SP. 9004 

DATE 
7 15  

0 0 6 3 6  SAN JOSE. CAL. 

0 0 6 3 7  SAN JOSE. CAL. 

00663 NORTH CANTON. onio 

00664  SI.LOUISr MO. 
00665 ST.LOU1Sr MO. 
00666 ST.LOUISI MO. 
0 0 6 6 7  ST-LOUISI Hot 
OD635 WHITTIER. CAL. 

00633 WHlTTlERt CAL. 

0 0 6 3 4  WHITTIER+ CAL. 

00668 SACRAMENTOv CAL. 
0 0 6 9 6  STOCKTON, CAL. 

00669  SACRAMENTO, CAL. 

00695  ALAHOGOROOt N.M. 

0134 7 24 

0134 7 25 

8536 7 28 

0140 7 29  
0140  7 29  
0140  7 29  
0140 7 29  
8566 7 29 

8566 7 30  

8566 7 3 1  

8517 8 03 
E549 E 03 

8517 E 0 4  

0102 B 0 8  

OBS NO STATION 
00425  SHIRAZ-BNI IRAN 

01015  BRATISLAVA. CZECH. 

00552  AREOUIPA-BNI PERU 

0 0 7 6 7  WOOMERA-0N. AUSTR. 

I 

005 NO STATION 
17117  SAN JUAN-GS. ARG. 
17118  SAN JUAN-GSI ARG. 

17120  ALAMOGOROO-GSI N.M. 

17135  VANCOUVER-G5r CAN. 

1 7 1 2 1  ALAMOGOROO-GS. N.M. 

17122  ALAMVGORDO-GSt N.M. 
17147  ALAHOGORDO-GS. N.M. 

TIME R. A. 
2 5 1  06.60 2 1  4 3  4 2  

5 4 0  43.3 

4 4 1  32.1 

4 22 1 7  1 9  15  

3 20 26 1 7  0 9  4 8  
3 20 42 17  36 15  
3 2 1  00 I E  0 3  12 
3 2 1  02 1 8  0 3  1 2  
5 41 00.6 

4 42  02.4 

6 10  15.2 

5 3 9  26.4 
5 4 0  27.8 19 24  4 2  

4 40 35.7 

3 15 56 

1958 BETA 1 

CORRIGENDA TO OBSERVATION L IST INGS 
PU0LiSHEO I N  510 SPECIAL REPORTS. 

OECL. AZIMUTH 
25 4 6  

180 

1 E O  

5 4 8  

11 24 
12 00 
1 2  2 4  
12 24  

0 

0 

180 00 

180 00 
3 30 

180 0 0  

ALTITUDE RANGE INDEX 
46 18 342 895307 

434013 

434023  

66 O b  8 4 5 3 0 1  

434013 
434023 

E2 '30 845301  
82 845301  
8 1  8 4 5 3 0 1  

4 3 4 0  2 3 
434023  

0 8 8  18 845302 

ADDENDA TO OBSERVATION L IST INGS PREVIOUSLY 
PUBLISHED I N  SA0 SPECIAL REPORTS. 

ALTITUDE RANGE INDEX 
434013 

65 54 845301  

49 24 845301  

6 4 1 0 0 1  

8 4 5 0 0 1  
845001  
845001 
E45001  

87 48 845301  

E8 Ob 845301  

8 3  42 845301  

55 39 641301 
E45001  

57 36 641301  

PREVIOUSLY 

STA NO DATE T I M E  R .  A. OECL. AZIMUTH 
9008 7 12 2 1  3 9  21.30 20 0 2  00 42 5 9  

8126 7 13  22 58 02.6 1 9  35 30 1 00 

3007 7 31 6 3 1  13.00 0 39 24  26 24  

9003 E 24 19 14 12.30 2 26 00 -33  5 0  

STA NO DATE TIME R. A. OECL. AZIMUIH 
3700 3 21  0 30 3 3  2 59 -39  24  
3700 3 2 1  23 55 23 4 1 3  - 3 3  4 8  

5013 5 0 1  4 09 27 9 24 00 4 1  4 2  

8083 5 30 5 56 36.0 14 4 5  53 00 

5013 6 03 4 1 2  13.5 17 4 1  3 1  18  

5013 6 05 4 0 5  05.7 15 24 00 53 54 
5013 6 05 4 05 16.8 15 30 30  50 12  

17123  ALAHOGOROO-GSr N.M. 5013 6 0 7  3 58 22.2 12 37 00 4 3  1 2  

- 18 - 

ALTITuOE HANGE INDEX 
434013 

E34009 

434013 

434023  

ALTITUDE RANGE INDEX 
629009 
629009  

629009  

629009  

b29009  

629009  
629009  

629009 



1958 DELTA 2 

O B 5  NO STATION 
17124 ALAMOGORUO-6s. N.M. 

11125 ALAMOGORDO-GS. N.M. 

17126 ALAMOGOROO-GS. N.M. 
17 148 ALAMOGORDO-GS 9 N .Me 

17136 VANCOUVER-GS. CAN. 

17137 VANCOUVER-GS. CIN. 

17138 VANCOUVER-GS. CAN. 

17139 VANCOUVER-GS. CAN. 
04126 THESSALONIKlr GR. 

04178 THESSALONIKI, GR. 

17127 ALAMOGORDO-GS. N.M. 
17149 ALAMOGORDO-GSp N.M. 

17140 VANCOUVER-GS, CAN. 
1 7 1 4 1  VANCOUVER-GSI CAN. 

085 NO STATION 
00436 SAN JUAN-GS. ARG. 

00437 SAN JUAN-GS, ARG. 

00832 SAN JUAN-GS. ARG. 

0 2 9 0 0  SAN JUAN-G5. ARG. 
0 2 9 0 1  SAN JUAN-GS. ARG. 

03193 SAN JUAN-GS. ARG. 

03229 SAW JUAN-GSI ARG. 

04448 sAn JUAN-GS, ARG. 

STA NO 
5013 

5013 

5013 
5013 

8083 

8083 

8083 

8083 
2719 

2719 

5013 
5013 

8083 
8083 

OATE 
6 11 

7 05 

7 06 
7 06 

7 I 4  

7 2 1  

7 28 

7 3 1  
7 3 1  

8 01 

8 0 3  
8 03 

a 20  
8 20 

TIME 
3 4 4  29.0 

10 09 29.8  

10 49 34.4 
10 4 9  43.5 

I 1  07 19.4 

7 23 09.7 

6 17 38.8 

6 20 02.7 
19 23 38 

1 9  58 07 

2 58 56.8 
3 01 09.b 

8 45 07.1 
8 45 15.1 

R. A. 
11 13 Oh 

1 06 24 

20 48 36 
20 52 12 

19 3 1  4 2  

18 32 4 2  

20 26 06  

1 7  17 54  
1 9  13 

15  24 

18 0 9  00 
2 0  4 7  12 

20 00 
20 18 

OECL. 
-12 24 

0 18 

30 24 
3 3  30 

44 56 

59 Ob 

2 1  10 

43 18 
37 53 

59 12 

25 I 8  
53 06 

50 24 
48 24 

AZIMUTH ALTITUDE RANGE INDEX 
629009 

629009 

629009 
629009 

629009 

629009 

629009 

629009 
1134009 

834009 

629009 
629009 

629009 
629009 

1 9 5 8  DELTA 2 
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PUBLISHED I N  SA0 SPECIAL REPORTS. 

STA NO 
3700 

3700 

3 100 

3700 
3700 

3700 

3700 

3700 

OATE 
2 I4 

2 I b  

3 I 8  

5 14 
5 14 

6 17 

6 23 

8 12 

TIME 
7 42 30 

8 35 05 

23 55 0 5  

9 50 46 
9 5 1  10 

10 31 49 

22 35 0 3  

1 0  09 30 

R. A. OECL. 
16 4 1  - 9 24 

10 2 2  -40 52 

7 5 3  14 1.3 

19 5 0  -15 5 4  
20 2 3  -34 00 

2 48 -39 30 

15 1 2  25 06  

2 52  1 3  06  

AZIMUTH ALTITUDE RANGE INDEX 
629009 

629009 

629009 

b29009 
629009 

629039 

629039 

629009 

1959 ALPHA 2 

CORRIGENDA TO OBSERVATION L IST INGS PREVIOUSLY 
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085 NO STATION STA NO OATE TIME R. A. OECL. AZIMUTH ALTITUDE RANGE INDEX 
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TABLE 1 

Declination 
Zones 

+50 +30 

+30 -2  

- -2 -23 

-23 - 30 
-30 -40 

-40 -47 

-47 - 52 

- 52 -64 

-64 -82 

-82 -90 

STAR CATALOGUES USED IN REDUCTIONS 
* /  , ,  . ,  

Catalogues Used For 

Star 
I d e n t i f i c a t i o n  

1 

1 

1 

1 

1 

Precise S t a r  Pos i t ions  
La.r  4, 5, US[ 

4, 6+7 

4, 5, 6+7 

4, 6+7 

4, 5, 6+7 

4, 5 

4, 5 

4, 8a 

4, 910, 11, 12+7 

4, 910, 11 

4, 8b 

4, 13+7, 14 

4, 14 

Durchmusterung (BD) 8a) Annals of the C a  e Observa- 
Durchmusterung (CD) t o r y  (vol. 17, 1 ) 

tory (vol .  19, 20) 
Cape Zone Catalogue 
Cape Proper Motions 

Resultadoe de l  Observatorio 
Nacional Argentino, Cat6logo 
"Cdrdoba D" (vol. 38) 

Durchmusterung 8b) Annals of the Cape Observa- 

General Catalogue (GC) 

Katalog der Astronomischen Cape Catalogue of Fa in t  S t a r s  
Gese l l schaf t  (AGK ) 

Lexikon (EBL) 
E 

Cat'alogo La Plata C, D, E 
Second Cape Catalogue of  Sars 

I 
' 7 )  Bergedorfer Eigen ewegungs- 



Errata 

SA0 Special  Report No. 41, May 24, 1960 

Page 4A: Replace with rev ised  table (on reverse  of t h i s  sheet). 

Page 8, line 4: Delete " i n  the Instrument. " 

Page 25, l i n e  9: Replace "Between e ua t lons  (1) and ( 2 ) "  with 
'lmom equation ?2)." 

Page 25, l i n e  14: Delete " p "  from the equation, making the t h i r d  
term read + a2 - C g t f .  

k 

Page 26, l i n e  15: 

Page 33, Obs. No. 201170346, i n  column Time (A -1 ) :  

Replace " c  mr' with lr~maxrl. 
X 

For "18 19 40.8742," read '18 19 40.8942." 

Page 33, Obs. No. 201170347, i n  column Time ( A - 1 ) :  
For "18 20 00.0346," read "18 20 00.0546." 

Page 33, Obs. No. 201170348, i n  column Time (A-1):  
For "18 20 00.0346,'' read '18 20 00.0546." 
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